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Gold  hro\m  on  wool,  163                       ^H 

Goppelsroeder  on  clcclrolysis  179         ^H 

^^H              ing,  8S 

Gonm's  patent  for  fa.st  dyes,  1 22           ^H 

^^M          Fcrgusson's  patent  for  colouring  yam&, 

„       patents  for  dyeing,  &c.,  308     ^H 
Gractzel  s  patent  for  blue  <lyc  from  lar,  ^^ 

^H            &c.,  44,  122 

^^H           Field's  patent  for  aniline  colonn,  401 

124 

^^H           Finishing  processes    patents   referring 

Grawitz's  patent  for  anthrarine  and  ali- 

^H              10.  47.  91.  135.  1S7,  249.  311.  40S 

zarine,  30S,  403,  404 

^^M           Finishing,  Laycock's  patent.  52 

,,            for  aniline  black,  43 

^^H                             Mitchcli's  jiatcin.  54 

Grison's  ]«ilenLs  for  dyeing,  41 

^^H                             Stark's  patent.  55 

^^H                             and  lentcring,  Pollock'n  pa- 

Greek  process  for  Turkey  red,  217,  221 

Green-grey  on  wool,  165                                , 

^H                                 tent,  239 

Green  on  wool,  i!6,  iiS,  164,  165 

^^H           Fiorillo'a  patent  for  aniline  bronzes,  186 

Green  on  fctlk  by  printing,  119 

^^H            Firth's  patent  for  indigo  dyeiitg,    1S6, 

Grey-blue  on  wi>oI,  165 

^M                 248 

Gmpellis'  patent  for  dr>ing  silk&,  122 

^^H               ,,      patent  for  Aniahing  silks.  Sec, 

Gueren's  patent  for  designs,  50 

H           '^ 

Gum  making,  Manbres  patent,  90 

^^H           Flat  press  printing  m  Roiicn,  15S 

Gum  rnllere  in  printing,  56 

^^H           Flax  and  hemp  retting,  Kinder's  patent, 

Gun  cotton,  strength  of,  324                         1 

^H         247 

Guyanl  on  aniline  black,  I3r,  284 

^^m          Flesh  colour  on  wool,  161 

1 

^^^^^   Fletcher's  patent  for  hIcacKing  appara- 

H                                   1 

^^^K                                39.  404 

Haa&'  patent  for  bleaching  jute,  &c., 

^^^^^V                      patent  for  \'alve$  in  drying, 

241 

^^^ 

Hacking's  patent  for  plaiting,  312     • 

^^M           Flocking,  Rho<les'  patent,  51 

Ilanimelrath's    patent    for    ungrcasiug 

^^H          Floor-cloth  printing,  Nairn's  patent,  51 

wool,  311 

^^H            Ford's  ijatcn:  for  cleaming  wool,  46,  1S6 
^^H           Forster  5  patent  for  finishing  thread,  99 

Ilarley's  patent  for  aniline  colours,  99, 

121 

^^H                                         for  printing  rollers,  246 

„              for  dyeing  and  printing, 

^^H           Fossati's  patent  for  glazing  silk,  407 

4< 

^^M           Foumier'i)  patent  for  lentcring,  48 

Haulwld  s  patent  for  centrifugal  ma- 

^^H           French  process  for  Turkey  red,  223 

chines,  40 

^^H            Fries'  proce^^'^  for  turkey  re<I,  -282 

Mauser's  patent  for  dyeing  raw  cotton. 

^^H            Fromm's  patent  for  damping  fabrics,  48 
^^H           Frost'i»  patent  for  printing  pded  fabrics, 

187 

Hausmann's  process  for  Turkey  red, 

^H 

227 
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[enderson'A  patent  for  tini^Jiing,  40S 
Henry's  patent  for  lemoving  lime  from 

water,  43 
lieinzerling's  (Mtlenl  for  trealiag  anthra- 
cene, fi7.  93 
Historical  sketch  of  engraving,  156 
Hnl^'s  naUcnt  for  jute  bleaching,  404 
HoUiday  %  patent  for  bleaching,  01 

,,  for  colouring  nmtter, 

{or  neam  indigo  blue, 

for    treating    anUira* 
chinon,  53 
iloit  ^  p.i;cnt  fii-  stc-iming,  183,  309 
Hofti  ■.  pfttcin  lui  ifcA'.iiig  wool,  407 
Hoxickiks'  ^tatent  fur  Mciching,  247 
Howmrd's  pAient  for  pailding.  i$4 
noyle's  patent  for  washing  wool,  89 
Hughes'  potent  for  washing  wool*  45, 
244 
.,  for  dyeing.  99 

Hummenitnn's  pnteiit  for  printing,  47. 

1&4.  30S,  405 
Haul's  patent  for  ircaling  catechu,  248 

».  for  aniline  colours,  248 

Hfdratcd  parpmine,  366 

I 
tml^*  patent  for  <iheflnng  thncflU,  406 
iBcliaft  procesAC*  of  dyeing,  174 
India-rubber  coated  Iwwls,  374 
Ingham 't>  intent  for  steaming,  &c.,  1S3 
Indigi)  acetate,  28,  33 

„      ancient  receipts  for,  203 

„      bine  djrc,  Clark's  patent  for,  404 

fP      blue  dyeing,  Firtl{'&  patent,  186 

M      blue  imltaiion  on  wool.  1 18 
„      dyeing,  prcjiaration  for,  57 

extraction  of.  Smith's  patent  fur, 

43 

„      extract,  manufacture  of,  269 
«,      ol"!  tneihoi.l  of  dyeing  with,  267 
-„      reco\'er)'  of,  Auchinvolc's  patent, 

♦i.  i«5.  397 
„      recovery  of,  from  spent  vats  193 
„      steam  blue  from,  3S3 
„      styles,  65.  134.  206 
„      trc&tmcnt.  Underwood's  patent, 

43*  185.  247 
,,      vat  with  biannites,  Dcscat&  pa- 
tent, 405 
^:at,  old  receipt  for,  352 
vat  at  the  Gol>clins  1 6? 
vata,  artongcntciit  of,  67 
InV  '-     '      nc^,  Wilkinson's  patent.  185 

.'I  f'-T,   257 

II*,-  -  „  "1  wool,  116 

IiiJsiid'5  patent  for  printing.  309 


Irish  calico  printers  in  1839,  239 
Iron,  action  of  on  extract  colours,  213 

,,     mordants  for  black,  25 
Ivy  guro  in  old  receipts,  355 


Jahn's  patent  for  printing,  309 
Janard  a  patent  tor  photographic  im- 

preisions,  308 
Japan  wax  in  size  injuriou"!,  102 
Jcftnmaire  on  indigo  steam  blue,  3S2 
Jehan  le  ISegiie''*.  manuscripts,  199 
JeHcmon's  i>atent  for  washing  wool,  45, 

124 

Johnson's  patent  for  sizing  yarn,  405 
.,         patents  forcolouring  mailers, 
307.  403 
patent  for  printing,  183,  245 
Jones'  patent  for  ^tcaming,    120,   1S2, 
400 
,,      upon  tin  red  liqnoni,  189 
Jurit'5  patent  for  fmi^hing,  49 
Jute  bleaching,  241,  404 

K 

Keightey's  patent  for  singeing.  309. 404 
Kempe'a  patent  for  finishing,  125,  188, 

3" 

Kinder'^  patent,  flax  retlini;,  &c.,  247 
Knab's  patent  for  black  ailrjur,  86 
Knowles'  patent  for  diying,   &c..   84, 

183.  246 
Kolb  on  linen  bleaching,  147 
Koechlin's  process  for  Turkey  red,  276 


Laine'i  patent  for  black  Hycs,  123 
I^landes  y>atenl  for  ali/arine,  86 
Lake's  patent,  for  measuring,  92 

„      patent  for  pentagraph,  120,  184, 
402 
Ijiuth's  sulphur  mnrdanl,  36 
Lntouchc's  patent  for  unburring  wool, 

47       . 
Laycock  s  patent  for  stiffening,  92 
„  ».  finishing,  52 

Leclerc's  patent  for  bleaching,  40 
LeclcTcq's  patent  for  treating  wool,  407 
Lee's  patent  for  stencil  plates,  82 
Lecse's  patent   for  recovery  of  copper 

from  resists  in  indigo  dyeing,  145 
Lerocher's  patent  for  striping  colours,  4I 
Leeming's    patent    for   broiuing,   &c., 

paper,  122 
Lcmoinc's  patent  fur  fluorescent  coloui^, 

Lcrichc's  patent  for  sulphate  of  aniline 

colour*,  30S 
Levinstein's  patent   for  magenta  rea- 

ducs,  1B5,  248 
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Lilac  on  wool,  163^  165 
Lime  carbonate  in  madder  dyeing,  169 
,,    juice  and  citric  acid,  3 
,,     vat  for  indigo  styles,  70 
Liming  of  indigo  styles,  209 
Linen  reaching,  Kolb  on,  147 
L(^;wood,  black  mordant  for,  32 

,,         lake  for  black,  23 
Lowndes'  patent  for  finishing,  187 
Lowry's  patent  for  beetling,  91 
Lyons'  patent  for  marking  pieces,  312 

M 

Macdonald's  patent  for  trrating  water, 

241 
Madder  colours,  red  pnissiate  upon,  290 

,,       dyeing,  action  of  carbonic  acid 
on,  169 

,,       Gatty's  patent  for,  248 

,,       lake  from,  361 

,,       red,  cotwtituents  of,  370 

,,       Rosenstiehl  upon,  354 
Ma^nta  residues,  Levinstein's  patent, 

185,  248 
Mahogany  colour  on  silk,  163 
Manbre's  patent  for  gum  making,  90 
Manganese  with  indigo  blue,  2 1 2 
Macadier's  patent  for  tentering,  48 
Marrone  colour  on  wool,  163 
Martin's  patent  for  dressing  stuff,  48 
Marsden's  patent  for  dyeing  apparatus, 

121,  183,  240,  399 
Mather's  patent  for  steam  drying  cylin- 
ders, 247 

,,         patents  for  steaming,  183,  246, 

309 
Max  Singer  on  dyeing  reviewed,  58 
Max  Roesler  on  extract  of  indigo,  269 
Measuring,  Talcott's  patent,  188 
Melton's,   &c.,    Schroder's   patent    for 

dyeing,  240 
Mellor's  patent  for  rigging,    pressing, 

&C.,  91 
Mercer  and  Greenwood,   Turkey  red, 

389 
Mercerized  cotton,  strength  of,  325 
Mercury  red  sulphide,  Clark's  patent, 

87.  93 
Methyl  green  on  wool,  116 
Methylaniline  purple  on  cotton,  8 
Michel's  patent  for  bleaching  apparatus, 
40 
,,        [Stents  for  carbonizing  wool, 
124,  407,  408 
Mitchell's  patent  for  stretching,  54,  92 
Mille's  patent  for  a  dyeing  madiine,  41 
Milk,  use  of,  in  Indian  dyeing,  175 
Mitscherlich's  patent  for  tannin,  186 
Moison's  patent  for  drying,  40 

,,         forscounng,  310 


Monamine's  tertiary,  blue  colour  from, 
403 

Mordant,  sulphur  acting  as,  36 

Mordants,  old  theory  of,  338 
,,         for  logwood  black,  32 
„         red,  Jones  upon,  189 

Morgan- Brown's  patent  for  ornament- 
ing textile  fabrics,  405 

Motay's  patent  for  bleaching  silk,  310 

Mulhouse,  origin  of  calico  printing  in, 
328 

Munn's  patent  for  dyeing  yams,  89 

Myrobaums  used  in  dyeing  red,  175 

N 
Nairn's  patent  for  floor  cloth  printing, 

51,88 
Naphthaline  dyes,  WoolflT's  patent  for, 

*.  243 
Navy  blues,  74 
„    paste,  75 
,,     baft  paste,  75,  76 
,,     two-blues  style,  77 
Newton's  patent  for  coloure  and  pig- 
ments, 248,  307 
,,  for  finishing,  92,  96 

,,  for  ornamenting  pile 

fabrics,  397 
, ,  for  producing  designs, 

&c.,  84 
,,  for  treating  wool.  407 

Nichols'  patent  for  scouring  wool,  46, 

124,  310 
Nickols  patent  for  plaiting  fabrics,  47 
Niel's  patent  for  scouring  tissues,  310 
Nightingale's  patent  for  bleaching,  81 
Nitrous  acid,  action  of,  u^^on  alizarine, 

178,  179 
Nixon's  patent  for  pentagraph  machine, 

246 
Nowak's  patent  for  quercitrine,  43 
Nussey's  patent    for  pressing  fabrics, 
186,  250 


Oldroyd's  patent  for  dyeing  apparatus, 

250 
Oleic  acid  in  dyeing,    Sieber's  patent, 

401 
O'Neill  on  strength  of  cotton,  314 
Orange,  cutting  of,  for  blue  styles,  136 
,,       dischai^  paste,  140 
„       green  paste  for  indigo  styles, 

137 
,,       paste  for  indigo  blues,  79 
,,       raising  in  indigo  styles,  206 
Orpiment  process  for  recovery  of  indigo, 

'93 
Ozone  for  bleaching,  Rousseau's  patent, 
40 
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Padding  Cabrics,  Howard's  patent,  184 
Paintii^  stufl^  Cleis'  patent,  184 
Palmer^  patent  for  stentering,  96 

,,  for  finishing  cloth,  48 

Papillon's  process  for  Turkey  red,  224 
Paraf' s  aniline  black,  295 
Farmentine  size,  Barlow  s  patent,  401 
Patents  sealed  in  1875,  classi&ed  list  of, 
81 
,,       abridgments  of  specifications  of, 

49.  93.  239.  397 
,,       titles  of  British  and  foreign,  39, 
120,  182,  245,  307,  403 
Paton's  patent  for  vams,  44 
Paste  for  azure  style,  73 
Treat's  patent  for  decolouring  blood  se- 
rum, 312 
Pectose  matters  in  linen,  150 
Pencil  blue,  old  receipt  for,  352 
Pentagraph   machines,    Laike^  patent, 
184,  402 
,,  ,,  Nixon's  patent, 

184,  246 
Perkins'    patent     for    colour    printing 

blocks,  246 
Pernod 's  patent  for  madder,  312 
Petitdidier's  patent  for  silk  dyeing,  41, 

53.  85 
Pierron's  patent  for  damping  fabrics,  48 

310 
Pile  fabrics,  producing  designs  on,  New- 
ton's patent,  397 
,,  obtaining  colours  on,  Frost 

and  Walmsley's    patent, 
405 
Pink  colour  on  silk,  162 
Pinkney's  patent  for  vanadium,  131 
Plaiting  fabrics,  Smith's  patent,  47 
,.  Nickol's  patent,  47 

Planeau's  patent  for  bleaching  liquid, 

40 
Pollock's  patent  for  finishing,  92,  239 
Port eous' patent  for  sizing  yams,  90 
Pressing  fabrics,  Nussey's  patent,  250 

,,  Schofield's  patent,  250 

Printing  wall  papers,    Batho's    patent, 

24S 

,,  on  both  sides,  ChiflTrays  pa- 
tent, 184 

,,  patents  referring  to,  40,  82, 
121,  183,  245,  308,  404 

„        Johnson's  patent,  183,  245 

,,  paper,  floor-cloths,  &c.,  Hum- 
roerston's  patent,  184 

„        and  dyeing,    Sieber's  patent, 

245 
,,        pressure  required  in,  376 
,,         machine,  defects  of,  55 


Prussian  blue  standard  for  indigo  styles, 

m 

Prussiate  red  upon  madder  colours,  1 79 
Pseudo-purpurine,  361,  373 
Printing  woollens,  &c.,  Godefroy's  pa- 
tent, 246 
Purple  on  wool  from  aniline,  116 
Purple-red  colour  from  Cyanogen,  34 
Purpuraline,  117 
Purpurine,  366,  373 

,,         Clark  s  patent  for,  42,  247 


Quercitrine,  Nowak's  patent  for,  43 


Ramsden's  patents  for  dyeing  velvets,  42 
Ranee's  process  for  Turkey  red,  392 
Raulin's  patent  for  treating  wool,  46, 

3" 

Red,  deep,  on  cotton  yam,  1 19 
,,     mordants,  old  receipts  for,  347 
,,     on  wool,  from  alizarine,  117 
,,     liquors  with  tin,  Jones  upon,  189 
Reed's  patent  for  yams,  99 
Reid's  patent  for  treating  yam,  187,  249 
Red  prassiate  on  madder  colours,  290 
Resists,  old  receipts  for,  350 
Rhodes'  patent  for  finishing  yam,  &c., 
49»  89,  95 
,,        patent  for  printing  felts,  88 
,,        patent  for  flocking,  52 
Rhyiner's  manuscripts,  326 
Richards'  patent  for  washing  silk,  310 
Ritter's  patent  for  glazing  yam,  123 
Roller  engraving  in  Rouen,  160 
Rollers  for  printing,   Forster's  patent, 
246 
,,  ,,  patents  referring 

to,     184,    245, 
308 
,,       Wilde's  patent  for,  120 
Rosamond  Woollen  Company's  patent 

for  finishing,  188 
Rose  colour  on  wool,  164 
Rosenstiehl  on  madder  dyeing,  169 
,,  aniline  black,  294 

,,  colour  straining,  13 

,,  madder,  354 

Roule's  patent  for  printing,  122,  308 
Rousseau's  patent  for  bleaching,  40 
RydiU's  patent  for  dyeing  apparatus,  184 
,,  for  wool  treatments,  250 

407 
Russian  processes  for  Turkey  red,  395 


Saffranine  red  upon  cotton,  1 18 
Salt's  patent  for  colouring  paper,  89 
Sauv^'s  patent  for  dyeing  apparatus,  85 
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SchaeflTcr  and  Vancher  on  sulphur  mor- 

daiU,  3S 
Schmidt's  patent  for  vat  dyes,  30S 
Schofield's  patent  for  linishing,  249 

,,  for  prcsajiiy  fabrics 

250 
Schroedcr's  {mtent  for  dyeing,  240 
Schuttz's  patent  for  bleaching,  40,  49 
,,  for  dyeing  (abrics   53i 

121 
SchutzcnlKrgcr  on  Turkey  rctl,  396 
Schwnrti  on  Turkey  red,  386 
Scotch  calico  printers  in  1840,  235 
Seamaid's  patent  for  testing  black  &Uk, 

44 
Sellon  and  rinkncy':^  patent  for  dyeing, 

&c.,  Ss,  us,  122 
Shcfthng,  Monks'  patentH,  39 
„         Mangin's  patent,  39 
Short's  patent  wi  yam  printing,  45 
Sicbcr's  patent  for  printing  and  dyeing, 

245.  401 
Stlk  and  wool  dyeing  at  the  Gobelins, 

161 
„    bleaching,  287 
,,  „         Smith's  patent,  39S 

,,    dyeing,  old  receipts  for,  265 
,,         ,,        Pclilrlidicr's  patent,  53 
,,    scouring  of,  for  dyeing,  166 
„     IrcalmcnLs,    patents    referring    to, 
44,  310,  406 
Simpson's  patent  for  alizarine  colour, 

.403 
Singeing,  polcnts  referring  to,   39,  81, 

120,  vx),  404 
Sirtaines  [vitent  for  treating  wool,  310 
Size,  inconvenience  of  Japan  wax  in, 

102 
Skeins,  see  yaras  &c. 
Skins,  ancient  receipts  for  dyeing,  258, 

264 
Skying  light  blue,  71 
Smethur^t's  patent  for  pressing,  312 
Smith's  patent  for  beetling,  91 

,,  for  bleaching.  S2.  182, 

398 
„  for  dyeing  apparatus,  121 

,,  for  indigo  extraction,  43 

„  for  plaiting.  47 

,,  for  (teaming,  84,  97 

Souring  of  indigo  styles,  145 
Southby's  patent,    recovery    of   alkali 

from  bleaching,  247 
Speimaceti  black,  29,  33 
Spirk,  extracted  receipts  from,  108 
Stonnite  indigo  vat.  loi 
Starching  machines,   Slemberger's  pa- 
tent, 48 
Stark's  patent  for  finikhiitg,  55,  92 
Stead's  patent  for  steaming,  84 


Stead's  patent  for  finishing,  240 

Sieain  blue  from  indigo,  382 

Steam  colour  from   indigo,  Holliday'i 

patent,  53 
Steaming  patents  referred  to,  43,   83, 
120,  182,  246,  309 
,,         Mather's  patent,  183.  246 
,,         Cordillot    and    iMather's  pa- 
tent, 50 
„         Thierry-Mieg's  patent,  183 
„         Holt's  patent,  183  j 

,,         in  fiiii<ining.  Stead's  patent,' 

240 
,,         or  blowing,  Ingham's  patent, 

»83 
,,        and    ageing,  Jones    pfttent, 

182,  400 

,,        and  ageing,  Knowles'  patent, 

183.  246 

Steiner's  process  for  Turkey  re<l,  387 
Stencil  printing,  l.ee's  patent,  82 
Slemberger's  patent  for  starching  ma- 
chines, 48 
Stewart's    patent    for    damping    and 

starching,  408 
Stoit's  patent  for  drying  textiles,  84 
Straining  colours  by  atmospheric  pres- 
sure, [2 
Striping  colours,  Lerocher's  patent,  41 

,,  Voutier's  patent,  41 

Strobel  on  action  of  nitrous  acid  upon 

alij^rine,  1 78,  1 79 
Sumac,  ancient  use  of,  262 
Sulphate  of  indigo,  Tnanufacturc  of,  269 
Sulphate  of  rinc  in  aniline  dyeing,  116 
Sulphocyanides,  us«  of,  in  ali/nnne  and 

extract  colours,  213 
Sulphur  asmoitlant  for  aniline  green,  36 
Sulphuric  acid  in  red  liquors,  191 
Sulphuring  of  wool  and  silk,  289 
Sumner's  patent  for  singe  plates,  81 
Swisfl  calico  printing  in  1716,  326 
..     process  for  Turkey  red.  384 


Talcott's  patent  for  measuring,  188,  ytt 
Tannin,  Mitschcrlich's  patent,  1S6 
Tar  vegetable,  colouring  matteis  from, 

patent,  404 
Tarlatin's  patent  for  sizing  thread,  48 
Tartaric  and  citric  acids,  3 
Tattersficld's  patent  for  finishing,  47 
Tavemicr's  jxitent  for  felted  fabrics,  88 
Tellier's  patent  for  printing,  132 
Tensile  strength  of  cotton,  314 
Tcniering  and  drying,  Burlison's  patent. 

188 
Tcsf.i^  du  MotAy's  patent  for  bleaching, 

404,  408 
Thackrah's  patent  for  bronzing,  54,  86 


1 


INDEX, 


XV. 


Thierry-Mieg's  patent  for  steazning,  43, 

44.  183 

Hiom's  patent  for  agetng,  83 

Thread,  see  yarns,  &c. 

Tm  red  liquors,  189 

Tomnce's  patent  for  marking   piece 

goods,  250,  312 
Toossaint's  patent  for  cops,  &a,   187^ 

249 
TriboviUet'a  patent  for  washing  wool, 

Trtppe's  patent  for  cutting  samples,  187 
Turkey  red,  history  of,  172,  217,  276, 

384 
„  black  for,  33 

„  Gatty's  patent,  53 

,,  Schwartz  upon,  386 

„  Steiner's  process,  387 

,,  Gastard's  process,  388 

„  Mercer  and   Greenwood's 

process,  389 
Turkish  process  for  Turkey  red,  219 
Turkey  yellow  on  wool,  163 
Tungstate  of  chromium  aniline  black, 

114 
Tossah,  or  wild  silk,  288 
Two-blues  and  white  crossover  style, 
209 

U 
Underwood,  G.  H.,  on  indigo  styles,  65, 
134,  206 
„  ,,         on  recovery  of  in- 

digo, 193 
,,  .  ,,         patent     for     indigo 

treatment,       43, 
185,  247 
Unwoven  goods,  patents  for  treatment 

of,  187,  249 
Uranium  for  aniline  black,  133 
Urqnhart's  patent  for  calendering,  &c., 
49 

V 
Vacuum  apparatus  for  colour  straining, 

"3 

Van  Baerle's  patent  for  bleaching,  50 
Van  Haecht's  patent  for  treating  wool, 

46 
Vanadates  and  galls,  128 
Vanadium  for  aniline  black,  127,  284 

,,         letter  upon,  196 
Vats  for  indigo  dyeing  from  bowlings, 

'45    ,  ,         .  . 

Vautier's  patent  for  striping,  41 

V^etable  substances  in  wool,  removal 

of,  46 
Velvet  dyeing,  Ramsden  s  patents,  42 

,,      finishing,  Dutton's  patent,  249 
Versmann's  patent  for  colouring  mat- 
ter, 87 


Versmann's  patent  for  purifying  aniline 

dyes,  54 
Veyron's  patent  for  polishing  tissues, 

Vmant  on  dyeing,  &c.,  287 
Vindrv's  patent  for  skein  washing,  406 
Vitali  s  remarks  upon  Turkey  red,   278 
Vogler's  experiments  on  Turkey  rwi, 
228 

W 
Wagner's  process  of  treating  albumen, 
283 
,,        on  action    of   red    prussiate 
upon  madder  and  alizarine 
colours,  179,  290 
,,         on  use  of  sulpho-cyanidewith 
alizarine   and  extract    co- 
lours, 213 
Walsh's  patent  for  finishing,  188,  311 
Warington  on  citric  acid,  &c.,  3 
Warwick's  green,  black  for,  32 
Water,  Henry's  patent  for  purifying,  43 
,,      Macdondald's  patent  for  treat- 
ing, 241 
,,      WoUaston's    patent  for  purify- 
ing. 43       , 
Way  s  patent  for  wool  and  silk,  311,  406 
Weigel  s  patent  for  colouring  matters, 

185.  247 
Weighted  black  on  silk,  57 
Weiss'  patent  for  scouring  wool,  124 
White  pastes  for  indigo  blue,  78 
Whitehead's  patent  for  washing  wool, 

&c.,  406 
Wilde's  patent  for  copper  rollers,  184, 

308 
Willan's  patent  for  finishing,  48 
Wilkinson's  patent  for  dyeing,  &c.,  123 
,,  for  ink,  &c.,  185 

,,  for  yam  treatments, 

45.  "3 
Wilm's  patent  for  blue  colours,  403 
Wilson's  patent  for  printing  machines, 

82 
Worth's  patent  for  bleaching,  82 
Witz  on  transferring  designs  to  copper, 

380 
Wolffs  patents  for  aniline  dyes,  88,  186 
242 
,,  for  naphthaline  dyes,  243 

, ,  for    colouring    matters, 

123,  185,  307 
,,  for  recovering   aniline, 

242 
WoUaston's  patent  for  purifying  water, 

43,  124.  244 
Woad,  ancient  use  of,  259 
Wool  and  silk  dyeing  at  the  Gobelins, 
161 


} 


XVI. 


INDEX. 


Wool  and  silk,  patents  for  treating,  45, 
89,  124,  186,  249,  310,  A^ 
bleaching,  Vinant,  288 
loose,  to  dye  violet  or  purple,  1 16 
preparation  of,  for  dyeing,  166 
sulphuring  of,  Vinant  on,  289 
washing,  Hughes*  patent,  244 

Worrall's  patent  for  pile  fabrics,  85,  95 


Yams,  hanks,  &c.,  patents  referring  to, 
44,  89,  122,  187,  249,  405 


Yams,  saturating,  Reed's  patent,  99 
,,      treatment  of,    Baerlin's  patent, 

399 
Yellow  colours  on  silk,  165 
,,      colours  on  wool,  162 
,,      for  indigo  styles,  134 


Zingler's  patent  for  aniline  dyes,  86 
„        patent  for  finishing,  188,  249, 

ZCrcher  on  indigo  steam  blue,  382 


THE  TEXTILE  COLOURIST. 


No.  1,-JANUARY,  1876. 


INTRODUCTION. 


the 

Ir 


Although  the  Editor  would  prefer  to  let  this  journal  speak 
for  itself,  it  is  evident  that  the  plan  laid  out  for  it  could  not 
be  fully  developed  in  tlie  single  number  now  before  the  reader, 
and  some  preliminary  explanations  seem  necessary. 

The  object  of  the  Textile  Colourist,  is  mainly  to  give  an 
account  of  what  is  doing  or  has  been  done  by  practical  or 
scientific  men  in  connection  with  the  dyeing,  printing,  bleach- 
ing, and  finishing  of  textile  fabrics  or  materials.  The  word 
"textile"  is  defined  in  the  dictionaries  as  what  is  woven  or  can 
be  woven,  and  it  is  here  employed  in  that  sense,  and  therefore 
includes  not  only  calico,  woollen  cloths,  linen,  Sec,  but  also 
yams,  hanks,  and  other  unwoven  materials  when  they  fall  into 
the  dyers,  printers,  bleachers,  or  finishers'  hands. 

It  is  proposed  to  take  a  broad  basis  in  the  treatment  of 
textile  materials,  and  include  in  the  scheme  all  that  relates  to 
the   chemical,  mechanical,   and    artistic   operations    bearing 

ectly  upon  the  colouring  or  finishing  of  them.  Hence  it 
ill  be  seen,  that  such  topics  as  engraving  for  calico  printing, 
transferring  of  designs,  purification  of  water,  glossing  of  silks, 
construction  of  beetles,  and  otlier  items  remote  from  the  every 
day  routine  of  the  manager  of  a  printworks  or  a  dycworks, 
are  held  as  properly  falling  within  the  province  oP-the  journal, 
and  the  justification  for  taking  this  wide  range  is  that  such 
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things,  though  seeming  subsidiary,  are  really  important  to 
those  in  the  trade,  and  many  a  valuable  idea  is  developed  in  an 
intelligent  mind  by  a  knowledge  of  inventions  which  might 
at  first  seem  too  remote  to  be  useful. 

Beyond  the  current  matter  of  the  month,  it  is  proposed  at 
convenient  times  to  take  retrospective  views  of  the  history 
and  literature  of  dyeing,  printing,  and  bleaching,  and  as  the 
publications  upon  these  trades  have  been  very  limited  in  this 
country,  it  is  hoped  that  a  good  deal  that  is  novel  and 
interesting  can  be  laid  before  the  general  reader;  and  the 
Editor  trusts  he  may  receive  assistance  in  this  point  from  those 
now  or  lately  in  the  trade,  whose  long  experience  would 
enable  them  to  supply  much  that  would  be  very  valuable  in 
the  history  of  calico  printing  and  dyeing  in  Great  Britain. 

Although  some  of  the  existing  serials  do  give  a  little  space 
to  articles  connected  with  textile  colouring,  this  is  the  first 
attempt  to  establish  a  journal  in  this  country  entirely  devoted 
to  the  subject;  the  Editor  will  endeavour  to  make  it  worthy 
of  the  support  of  those  who  take  an  intelligent  interest  in 
their  business,  and  with  these  words  submits  it  to  their  kindly 
consideration. 

Manchester y  January  ist,  iS^d, 
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7.  Lime  Jtdcc  and  Argols :  Citric  mid  Tartaric  Acids. 


The  importance  of  lime  juice  to  calico  printers,  and  argols 
to  wool  dyers,  induces  us  to  draw  their  attention  to  a  very 
excellent  and  exhaustive  paper  by  Mr.  Robert  Warrington  in 
the  Journal  of  the  Chemical  Society  for  October,  1875.  The 
author  has  been  for  several  years  chemist  in  a  citric  and  tartaric 
acid  factory,  and  this  paper,  which  is  confined  to  laboratory 
experience  and  processes,  is  published  by  the  permission  of 
the  proprietor.  Everyone  who  desires  to  see  the  extension  of 
technical  chemistry  founded  upon  an  accurate  and  scientific 
basis,  while  approving  the  liberality  of  Mr.  Lawes.  will  re-echo 
the  concluding  words  of  the  author  of  this  lengthy  paper 
when  he  says — "I  venture  to  hope  that  the  publication  of  these 
•* notes  may  lead  to  many  similar  communications.  A  large 
"amount  of  information  is  acquired  in  the  laboratories  of  our 
"great  manufacturing  concerns:  most  of  this  might  be  pub- 
"lished  without  any  injury  to  the  individual  manufacturer. 
"Especially  is  this  true  of  analytical  methods,  and  the  publica- 
"tion  and  discussion  of  these  would  do  much  to  remove  the 
"disgrace  to  w^hich  science  is  often  subjected  from  the  wide 
"discrepancies  of  commercial  analysis." 

The  following  notes  have  been  made  of  the  contents  of 
Mr.  Warrington's  article  as  bearing  upon  the  objects  of  this 
journal,  with  some  remarks  of  our  own. 

Lime  juice  is  principally  imported  from  Sicily  and  South 
Italy.  Concentrated  bcrgamot  juice  from  South  Italy  is  also 
imported  for  the  citric  acid  manufacture;  small  quantities  are 
also  exported  from  Montserrat  and  Dominica.  It  is  only  the 
windfalls  and  damaged  fruit  which  are  used  for  tlie  production 
of  lemon  or  lime  juice.  About  13,000  lemons  are  required  to 
make  one  pipe  (108  gallons)  of  raw  juice. 

Lemon  juice  is  concentrated  by  boiling  down  in  copper 
vessels  over  an  open  fire  till  it  is  supposed  to  mark,  when 
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cold,  60''  on  the  citrometer,  it  is  then  the  syruppy,  dark  brown 
liquid  familiar  to  calico  printers.  The  concentrated  juice  will 
occupy  one-ninth  or  one-tenth  the  bulk  of  the  raw  juice. 

The  graduations  of  the  citrometer,  or  hydrometer,  by 
degrees,  of  which  lime  juice  is  bought  and  sold,  has  puzzled 
more  than  one  inquirer.  The  citrometer  used  by  Mr.  Warring- 
ton was  found  to  indicate  for  each  degree  a  specific  gravity 
corresponding  to  '004  (Twaddle's  hydrometer  indicates  "005 
for  each  degree)  so  that  60"  are  equivalent  to  a  gravity  of 
I '240. 

No  reliance  can  be  placed  upon  the  indications  of  the  cit- 
rometer, and  lemon  juice  is  now  generally  purchased  on  the 
basis  of  its  acidity. 

"In  the  case  of  concentrated  juice,  the  acidity  is  conveniently 
determined  by  diluting  50  cc  of  the  juice  to  500  c.c,  and  then 
taking  for  the  experiment  30  c.c  of  the  solution.  Standard  alkali  is 
added  in  quantity,  about  five-sixths  of  that  which  will  be  required,  the 
whole  is  then  boiled  for  a  few  minutes,  and  when  quite  cold  the 
titration  is  completed.  With  unconcenlrated  juice  10  to  20  cc.  of 
tlie  original  juice  may  be  taken.  Owing  to  the  want  of  sharpness  of 
the  reaction  of  citric  acid  with  litmus  paper,  the  determination  does 
not  admit  of  very  great  nicety  j  experiments  with  concentrated  juifcc 
cannot  be  expected  to  agree  nearer  than  \  oz.  of  citric  acid  per 
gallon." 

The  average  density  of  lime  juice  is  about  48"  Tw,,  and  it 
may  range  from  41°  to  si''  Tw.:  the  standard  quality  contains 
64 oz.  of  nominal  citric  acid  per  gallon,  equal  to  668702.  of 
crystallized  citric  acid,  and  the  extreme  range  is  from  566  to 
72*6  oz. 

Besides  the  free  acid  there  is  combined  acid  in  the  saline 
state  present,  which  is  found  to  average  about  10  per  cent,  of 
the  free  acid ;  the  method  of  ascertaining  the  proportion  of  this 
combined  acid  is  fully  detailed  in  the  paper.  Wc  may  remark 
that  for  the  calico  printer's  use,  although  it  is  desirable  to  have 
all  the  acids  in  the  free  state  in  lime  juice,  yet  the  combined 
acid  exerts  a  resisting  power  not  much  inferior  to  the  free, 
provided  it  be  citric  acid.  To  ascertain  the  amount  of  organic 
acid  not  citric,  Mr.  Warrington  employs  a  process  which  pre- 
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supposes  that  these  acids  yield  soluble  lime  salts,  while  the 
dtrate  of  lime  is  insoluble.  It  would  be  desirable  to  have 
some  further  and  more  exact  information  upon  the  nature  of 
the  foreign  organic  acids  likely  to  be  contained  in  lime  juice; 
for  purposes  of  sophistication  it  would  not  be  difficult  to  find 
some  organic  acids  which  give  insoluble  lime  salts.  However, 
by  this  process  it  is  found  that  there  may  exist  as  much  as 
eleven  per  cent,  of  the  total  acidity  due  to  organic  acids  not 
citric,  in  some  samples  of  Sicilian  lime  juice;  while  a  sample 
of  English  pressed  lemon  juice  shewed  that  996  per  cent,  of 
the  total  acidity  was  really  citric  acid.  The  examination  of 
other  acids  is  being  carried  on  by  Dr.  Armstrong,  but  Mr. 
arrington  indicates  malic,  aconitic,  formic,  and  probably 
acetic  and  propionic  acids  as  existing  in  lime  juice. 

Mr,  Warrington  does  not  enter  into  a  description  of  the 
manufacture  of  citric  acid  from  lemon  juice,  and  wc  may  here 
give  some  results  of  our  experience  in  this  matter,  directly  ap- 
plicable to  calico  printing.  About  the  year  1853-4  the  supply 
of  lime  juice  was  of  a  very  inferior  quality,  and  the  price  be- 
came very  high.  The  acidity  fell,  though  the  specific  gravity 
was  maintained,  and  while  ordinary  good  lime  juice  of  the 
year  before,  marking  from  48°  to  54"  Tw.,  yielded  to  the  stan- 
dard soda  test  from  30  to  36  per  cent  of  its  weight  of  cr>'stal- 
lized  citric  acfd,  we  have  notes  of  samples  of  a  similar  density 
which  only  indicated  18  per  cent.  Not  only  was  the  effective 
acidity  reduced,  but  there  was  something  in  all  the  lime  juice 
of  those  years  which  made  it  impossible  to  get  good  whites  by 
means  of  it,  so  that  for  a  time  there  were  no  covered  or  pad 
purples  in  the  market  of  first-rate  quality.  Citric  acid  was 
purchased  to  use  instead  of  lime  juice,  but  the  supply  was 
limited,  and  the  price  became  higher;  a  gallon  of  thickened 
acid  strong  enough  to  resist  chocolate  covers,  and  made  from 
a  mixture  of  citric  acid  crystals  and  lime  juice,  cost  about 
seventeen  shillings.  In  this  difficulty  it  was  determined  to 
attempt  the  purification  of  the  lime  juice  on  the  works,  and 
Jlfter  much  labour,  with  perfectly  satisfactory  results,  the  pro- 
Bess  of  adding  chalk  to  the  diluted  lime  juice  to  make  citrate 
of  lime,  the  decomposition  of  the  citrate  of  lime  by  sulphuric 
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acid,  and  decolorization  of  the  brown  acid  by  animal  charcoal/ 
was  found  a  process  full  of  difficulty  and  joss,  on  account  of 
vegetable  matters  going  down  with  tlie  citrate  of  lime,  and 
adhering  to  it  pertinaccously,  producing  a  mass  difficult  to 
wash  and  decompose.  But  by  applying  the  washed  animal 
charcoal  to  the  dilute  lime  juice  in  the  cold,  and  keeping  it  in 
agitation  at  intervals  for  two  or  three  days,  and  then  drawing- 
oil  the  clear  into  a  copper  boiler  and  heating,  it  was  found 
that  it  could  be  precipitated  with  chalk  rapidly  and  effectually; 
the  effervescence  was  within  easy  control,  and  the  citrate  of 
lime  was  nearly  white,  quite  uniform,  and  very  dense.  This 
being  washed  and  then  decomposed  by  heating  with  a  proper 
proportion  of  sulphuric  acid,  yielded  at  once  a  solution  of 
nearly  pure  citric  acid,  very  slightly  coloured,  and  possessed 
of  the  highest  resisting  powers;  so  that  there  was  no  necessity 
for  carrying  the  process  any  further,  and  it  was  worked  until 
a  better  quality  of  Hme  juice  was  again  obtainable.  The  cost 
of  acid  made  from  this  liquor  was  about  lialf  of  that  madi 
with  citric  acid  crystals. 


In  the  section  upon  tartaric  acid,  the  materials  arc  desig- 
nated  as  lees,  argol,  and  tartar. 

"Lees  is  the  solid  matter  collected  from  the  bottoms  of  the  fer- 
menting vessels.     Argol  is  the  thin  crystalline  crust  deposited  on  th< 
sides  of  these  vessels.     Tartar  is  manufactured  from  the  two  form* 
by  a  rough  process  of  extraction  with  hot  water  and  cr)*stallization,| 
Italy  is  the  great  producer  of  the  tartar  exported  to  England,  a  smal- 
ler quantity  comes  from  France.     Otlier  European  countries  expoi 
no  tnrtar,  but  lees  and  argol  are  obtainable  from  all  wine-producinj 
countries  ha\'ing  easy  communication  with  the  sea.     The  quantity 
tartar  exported  by  a  country  depends  not  only  on  the  extent  of  it 
home  consumption,  but  very  greatly  on  the  fact  whether  the  wine  i! 
plastered  or  not.     If  the  wine  is  plastered,  the  lees  contain  tartrate' 
of  calcium,  instead  of  acid  tartrate  of  potassium,  and  consequently 
tliere  is  little  material  from  which  tartar  can  be  made." 

Analyses  of  various  samples  of  lees  shew  that  Italian  and 
Greek,  and  some  French  lees  contain  a  large  amount  of  bitar* 
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trate  of  potassium  and  a  small  amount  of  tartrate  of  calcium, 
while  in  many  French  and  all  the  Spanish  lees  the  tartrate  of 
calcium  is  greater  in  amount  than  the  tartrate  of  potassium. 
Detailed  analyses  of  the  whole  constituents  of  these  various 
lees  are  given,  the  other  principal  substances  being  vegetable 
matter,  water,  sand,  silica,  phosphoric  acid,  and  earths. 

Tliere  are  various  methods  of  testing  the  value  of  argol  and 
lees  given  in  great  detail,  but  the  preferable  metliod  may  be 
generally  described  in  the  author's  words; — 

"The  tartaric  acid  present  as  bitartratc  of  potassium  is  determined 
irom  the  acidity  of  the  sample.  Another  portion  of  the  tartar  is  cal- 
cined, and  the  neutralizing  power  of  the  ash  determined.  By  sul> 
tracting  from  the  neutraliring  power  of  the  burnt  tartar,  that  due  to 
the  potassium  bilartrate  previously  delerminedj  the  amount  of  base 
corresponding  to  neutral  tartrates  is  ascertained." 

This,  however,  is  only  a  very  general  description,  and  for 
the  numerous  and  valuable  details  and  modified  processes, 
reference  must  be  made  to  the  original  paper. 

In  woollen  dyeing  argols  are  nearly  always  used,  in  con- 
junction with  mordants  more  or  less  strongly  acid,  and  it 
is  probable  that  the  tartrate  of  calcium  may  act  nearly  as 
efficiently  as  tartrate  of  potassium,  but  as  it  is  an  insoluble 
salt  and  can  only  be  slowly  attacked  by  alum  or  tin  mordants, 
there  must  be  a  certain  amount  of  risk  of  irregularity  in  using 
argols  of  an  unknown  and  variable  composition.  The  Italian 
argols,  which  are  those  mostly  employed  by  dyers,  are,  how- 
ever, when  of  good  quality,  very  nearly  the  same  as  pure  bitar- 
tratc of  potassium  for  practical  purposes,  containing  as  high 
as  70  per  cent,  of  tartaric  acid,  but  the  lower  qualities,  which 
show  as  low  as  40  per  cent.,  are  very  uncertain  in  their  beha- 
viour. Tartar  is  prepared  from  lees  or  argols,  and  may  be 
looked  upon  as  a  preparation  holding  an  intermediate  place 
between  argols  and  pure  cream  of  tartar.  Mr.  Warrington's 
analyses  shew  that  Messina  and  St.  Antimo  tartar  contain 
respectively  76*65  and  74*00  per  cent,  of  tartaric  acid,  while 
pure  bitartrate  of  potassium  contains  797  per  cent,  of  tartaric 
acid. 
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2.  On  the  direct  format i Oft  of  MethylaniUne  Purple  upon  Cotton. 


Up  to  tlie  present  time,  aniline  black  is  the  only  useful 
colour  which  has  been  formed  directly  upon  the  cloth  from 
the  aniline  products;  its  beauty  and  remarkable  solidity  have 
induced  many  chemists  to  try  and  produce  some  of  the  other 
aniline  colours  in  a  similar  way,  not  without  hope  that  if  so 
produced  they  would  be  faster  than  they  can  be  obtained  by 
any  known  processes  of  applj'ing  the  already  fully  formed 
colouring  matter.  The  communication  of  Mr.  Albert  Dupuy 
to  the  Industrial  Society  of  Mulhouse*  upon  the  production  of 
one  of  these  colours,  tliough  it  may  not  prove  to  be  of  any  prac- 
tical importance,  is  well  worthy  of  attention  as  the  first  success- 
ful, though  incomplete  attempt  in  a  direction  where  success 
would  be  of  immense  value.  He  observed  that  the  method  by 
which  methylaniline  purple  (Violet  de  Paris)  was  obtained  by 
the  action  of  oxidizing  agents,  such  as  copper  salts,  chlorates, 
&c.,had  much  analogy  to  the  method  of  obtaining  black  from 
aniline,  and  he  hoped  that  by  substituting  the  methyl  product 
and  using  the  aniline  black  process  he  would  obtain  a  purple; 
but  only  a  grey  without  brilliancy  was  the  result.  This  was 
explained  by  the  knowledge  that  if  the  purple  was  ever  formed 
it  was  at  once  in  the  presence  of  agents  which  would  destroy 
it  as  soon  as  formed,  if  it  had  the  same  properties  as  the 
manufactured  colour. 

If,  on  the  contrary,  a  neutral  or  basic  chlorate  of  methyl- 
aniline  (containing  3  to  4  per  cent,  of  base)  was  printed  and 
exposed  for  a  length  of  time  to  a  warm  and  moist  atmosphere, 
a  purple  colour  was  developed,  the  quality  of  which  depended 
upon  the  purity  of  the  materials  and  the  conditions  of  the 
experiment  But  the  formation  of  colour  was  very  slow  and 
irregular,  requiring  eight  or  ten  days.  By  the  addition  of  a 
small  quantity  of    red  prussiate,  not  more  than  one-quarter 

•Bull,  voL  xlv.,  p.  373. 
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to  one-half  per  cent,  to  the  colour,  the  purple  was  developed 
nnifonnly  and  completely  in  t\vo  or  three  days. 

The  colouring  matter  thus  obtalaed  directly  upon  the  cloth 
possesses  all  the  properties  of  Violet  de  Paris,  allowing  for  the 
want  of  the  purification  to  which  the  latter  has  been  sub- 
mitted. It  is  soluble  in  water,  and  if  the  cloth  be  exhausted 
with  boiling  water  it  leaves  only  a  grey,  which  is  a  secondary 
product  of  tlie  decomposition  of  the  mcthylaniline,  or  the 
aniline  which  was  in  excess;  but  the  affinity  of  tlie  fibre  per- 
mits the  purple  to  be  washed  with  cold  water,  and  even  to 
resist  warm  soaping.  The  author  concludes  by  saying  that 
although  the  process  has  no  probable  industrial  application,  it 
is  adding  one  colour  more  to  those  which  may  be  said  to  be- 
long to  the  aniline  black  type,  and  that  there  is  hope  of 
extending  this  method  of  fixing  directly  other  coloured  deri- 


tives  of  the  hydrocarbons. 


J.  On  the  Application  of  Eosinc  in  Calico  Printing, 

BY  M.  J.   DEPIERRE. 


'he  new  colouring  matter  called  Eosine  was  discovered  in 
1S71,  but  it  has  only  recently  become  a  commercial  product 
It  is  the  potassium  salt  of  an  acid  belonging  to  a  scries  of 
compounds  discovered  by  Baeyer.* 

This  chemist  shewed  that  anhydrous  phthalic  acid  com- 
bined with  different  phenols,  giving  rise  to  compounds — the 
phlhalines — the  production  of  which  is  accompanied  by  the 
elimination  of  a  molecule  of  water.  Various  phenols  give 
phthalines,  as  ordinary  phenol,  pyrogallic  acid,  pyrocatechinc, 
resorcine.  &c.  Mcllitlc  and  oxalic  acid,  and  other  acids  anal- 
ogous to  phthalic  acid,  give  compounds  which  are  analogues 
of  the  phthalines. 


•  Berichte  tier  Chemisdie  Gcssiclschaft  von  Berlui,  viiL,  pp.  46—163.     Maniteor 
ienlifique,  3ine  Series,  v.,  pp.  291 — 355 — 395. 
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Resorcine,  which  is  obtained  by  acting  on  assafsetida  with 
caustic  potash,  when  acted  upon  by  phthalic  acid  produces 
fluoresceine,  and  this  latter  under  the  influence  of  hydrogen- 
izing  agents  is  transformed  into  fluorescine  with  fixation  of 
four  equivalents  of  hydrogen. 

When  bromine  is  added  to  a  solution  of  fluoresceine  it 
immediately  forms  a  combination,  and  the  addition  of  water 
precipitates  a  reddish-coloured  substance,  which  is  soluble  in 
alkalies,  yielding  a  characteristic  yellowish-red  colour.  This 
bromine  derivative  is  tetrabromated  fluoresceine,  which  com- 
bined with  potash  yields  Eosine. 

Eosine  occurs  as  a  reddish-brown  powder,  with  metallic 
reflection;  when  evaporated  from  its  aqueous  solution  it  has 
an  appearance  exactly  resembling  uncrystallized  fuchsine. 
The  water  solution  is  strongly  fluorescent;  by  transmitted  light 
it  has  a  yellowish-pink  colour,  and  by  reflected  light  it  is  green. 

This  substance  is  soluble  in  water,  ethylic  and  methylic 
alcohols,  alkalies  and  alkaline  carbonates,  glycerine  and  soaps; 
it  is  insoluble  in  ether,  phenic  acid,  aniline,  oil,  or  benzine. 
It  is  very  soluble  in  water;  lOO  parts  of  cold  water  dissolving 
40  parts  Eosine,  and  boiling  water  dissolves  45*4  parts;  its 
aqueous  solution  smells  strongly  of  bromine  when  boiled.  It 
does  not  dissolve  so  largely  in  commercial  alcohol,  requiring 

1 1  parts  of  it  to  dissolve  i  part  of  Eosine.  It  is  a  very  power- 
ful colouring  matter;  i  part  in  250,000  of  w^er  gives  a  fine 
pink  colour,  and  one  part  in  a  thousand  million  times  its 
weight  of  water  gives  a  pink  tint  discernible  in  a  thickness 
of  a  few  centimetres. 

Eosine,  which,  as  we  have  said,  is  a  potassium  salt,  is  decom- 
posed by  most  acids  which  give  an  orange-red  floculent  preci- 
pitate, especially  in  strong  solutions;  it  is  decomposed  by 
acetic  acid,  but  the  liquid  remains  of  a  pink  colour  on  account 
of  the  slight  solubility  of  Eosine  in  that  acid. 

Nearly  all  the  soluble  metallic  salts  give  lakes  with  Eosine; 
the  brightest  are  those  of  tin,  alumina,  and  lead,  which  are  of 
a  fine  red  with  a  yellowish  hue.  Zinc  gives  a  more  yellow 
lake;  silver  and  mercury  give  purple  lakes;  and  copper  a 
brownish-red  lake. 
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These  lakes  are  somewhat  soluble  in  water^  especially  in 
calcareous  water,  which  probably  decomposes  them,  repro- 
ducing Eosine  with  a  lime  basis. 

This  new  colouring  matter  dyes  silk,  and  wool,  and  all 
animal  matters  easily,  by  simply  immersing  them  in  a  water 
solution  of  the  colour.  The  characteristic  yellow  reflection  of 
Eosine  is  not  permanent  upon  silk  and  only  visible  in  light 
shades.  Dyeing  in  cold  solutions  gives  brighter  shades  than 
dyeing  in  hot 

Eosine  at  its  first  appearance  cost  i,ooo  francs  the  kilo- 
gramme, at  present  (1875)  its  price  is  much  reduced  ;  it  gives 
pinks  and  aurora  shades  of  great  beauty.  NotAvithstanding  its 
high  price  it  can  be  economically  applied  in  silk  and  woollen 
printing,  for  its  great  power  enables  it  to  give  a  very  good  pink 
when  used  in  the  proportion  of  one  part  to  one  thousand  of 
thickening  (70  grains  or  about  \  oz.  to  the  gallon.)  It  is 
printed  upon  silk  by  simply  thickening  with  gum  water  and 
fixing  in  the  ordinary  way.  Upon  wool  it  is  employed  either 
by  printing  or  dyeing. 

All  the  attempts  to  obtain  a  fast  colour  from  it  upon  cotton 
have  failed.  It  does  not  dye  or  fix  with  the  usual  mordants, 
as  tin.  tannin,  alumina,  iron,  glycerine,  and  arsenic,  or  case- 
ine  ;  it  fixes  with  albumen,  but  loses  its  beauty  whether  dyed 
by  means  of  it  or  applied  as  a  steam  colour.  If  cotton  be 
padded  with  a  solution  of  Eosine  slightly  thickened  with  gum, 
and  then  passed  into  a  solution  of  acetate  of  lead  and  some 
other  metallic  salts,  it  forms  very  bright  lakes  which  might  be 
serviceable  for  some  styles  such  as  linings. 

The  lakes  thickened  with  albumen  give  but  dull  colours; 
if  the  lakes  are  dissolved  in  ammonia,  thickened,  and  then 
printed  upon  cloth  prepared  in  different  ways  the  resulting 
colours  are  loose  and  wash  ofT 

Eosine  can  however  be  fixed  in  various  manners  upon 
cotton,  but  whatever  method  be  employed,  if  the  colours  arc 
left  in  running  water  of  a  calcareous  nature,  the  colour  is 
almost  totally  washed  off. 

The  various  ways  by  which  tlie  colour  can  be  temporarily 
fixed  are  as  follows  : 
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(i)  Arsenite  of  alumina  added  to  the  thickened  solution  of 
Eosine  and  printed  upon  cloth  prepared  with  tin,  steamed  and 
washed, 

(2)  Mix  a  solution  of  Eosine  with  its  equivalent  of  acetate 
of  lead,  acetate  of  tin,  or  acetate  of  alumina  thickened ;  print 
upon  calico  either  prepared  with  tin  or  oiled,  steam  and  wash. 
Upon  oiled  calico  the  shades  are  bluish. 

(3)  The  best  method  is  to  prepare  the  calico  with  'solution 
of  glue  or  gelatine,  print  on  a  mixture  of  Eosine  with  three 
times  its  weight  of  tannin,  steam  and  wash. 

This  brilliant  colour,  though  not  so  fugitive  as  saffranine, 
will  probably  only  have  a  very  limited  application  upon  cotton 
on  account  of  its  inability  to  resist  the  action  of  light,  for  if 
its  name  of  Eosine  (morning  dawn,  aurora)  happily  expresses 
the  shade  of  colour  it  yields,  it  no  less  truly  characterises 
its  evanescence. — Bulletin  de  la  Societd  IndustrielU  de  Rouen^ 


4.  Upon  Straining  Colours  by  Atmosplieric  Pressure, 


[The  practical  results  obtained  by  this  system  of  straining  colour, 
as  described  in  the  papers  of  Rosenstiehl  and  Glanzmann,  seem  to 
justify  the  insertion  of  their  memoirs  at  length ;  Mr.  Rosenstiehl's  ob- 
servations have  been  translated  nearly  literally,  and  Mr.  Glanzmann's 
with  but  slight  condensation.  The  originals  will  be  found  in  the  Bull. 
de  Mulhouse,  xliii.,  p.  430,  and  in  the  Bull  de  Rouen  for  June,  1875, 
p.  121.  The  plate  is  a  reproduction  of  M.  Glanzmann's  drawing 
illustrating  his  paper.  It  is  perhaps  advisable  to  note  that  the  method 
of  straining  colours  by  hand  on  the  continent  is  quite  different  to  the 
English  method;  the  straining  cloth  has  never  been  received  with 
iavour  abroad,  and  the  colours  are  all  passed  through  sieves,  the 
thicker  colours  being  worked  through  by  the  rubbing  of  the  hand  or 
a  brush;  the  colour  thus  strained  or  sieved  is  fine  enough  for  the  best 
printing,  but  the  process  is  painfully  slow,  with  a  moderately  thick 
colour  it  would  take  two  men  to  keep  a  machine  supplied;  when 
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brushes  are  used  the  presence  of  bristles  under  the  doctor  is  often  a 
trouble  to  the  printer.  The  idea  of  straining  by  means  of  a  vacuum 
is  ai  least  twenty  years  old,  and  was  tried  in  Manchester  and  given 
up  long  ago,  and  though  in  the  following  pages  it  is  described  as 
being  quite  successful,  it  should  be  remembered  that  the  continental 
printers  never,  as  far  as  our  experience  goes,  work  colours  so  tough 
and  stiff  as  those  common  in  England,  and  it  is  very  doubtful  if  a 
pressure  of  15  lbs.  per  inch  would  force  a  colour  of  2^  to  3  lbs.  of 
flour  per  gallon  through  fine  wire  gauze. — Ed^ 

M.  Rosenstiehl  writes  as  follows:  As  often  as  I  have  seen 
workmen  straining  colours  used  in  printing,  by  pressing  those 
thick  and  viscous  liquids  with  a  brush  against  the  strainer,  I 
could  not  help  regretting  that  this  labour,  purely  manual,  and 
frequently  unhealthy,  was  done  by  hand,  and  not  by  a  machine. 

Many  apparatuses  have  been  devised  to  meet  this  end,  some 
causing  the  colour  to  be  pressed  through  a  straining  cloth  or 
wire  gauze  by  means  of  a  piston,  the  basis  of  others  being  cen- 
trifugal force.  These  apparatuses  have  drawbacks  which  limit 
their  application,  and  they  are  rarely  used.  So  much  time  is 
wasted  in  cleaning  them  out,  in  order  to  strain  a  different  col- 
our, that  they  are  justly  condemned,  and  can  only  be  usefully 
employed  for  straining  large  quantities  of  the  same  kind  of 
colour. 

The  machine  that  is  required  in  our  industry  is  one  that 
will  rapidly  strain  colours,  and  will  require  no  longer  time  to 
clean  it  than  is  necessary  in  the  case  of  the  ordinary  sieve. 
The  apparatus  to  which  I  wish  to  draw  the  attention  of  the 
Industrial  Society,  I  consider  as  the  first  step  towards  this  de- 
sirable object;  it  was  constructed  under  my  directions,  and 
has  been  in  use  since  the  month  of  September  last  (1872)  at 
the  works  of  Thierry-Micg  and  Co. 

In  this  apparatus  the  colour  is  forced  through  the  strainer, 
not  by  a  piston  or  hand,  but  by  atmospheric  pressure,  which 
acts  upon  the  whole  section  as  an  imaginary  piston,  without 
impeding  access  to  the  strainer. 

It  is  only  necessary  to  indicate  the  principle  of  this  machine 
in  order  that  all  who  are  acquainted  with  physical  phenomena 
may  comprehend  its  general  arrangement.    A  vacuum  is  re- 
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quired  to  be  made  under  the  strainer,  and  to  gain  time  it  nl 
be  done  quickly.  The  apparatus  is  composed  of  two  portions 
easy  to  separate;  the  upper  moveable  part  contains  the  strain- 
ing cloth,  which  for  that  reason  I  shall  call  the  sieve  carrier, 
and  covers  like  a  h*d  the  lower  part,  which  is  the  vessel  into 
which  the  colour  will  be  drawn,  I  call  it  the  aspirator; 
the  two  portions  are  connected  by  a  joint,  thus  forming  a 
space  hermetically  closed,  and  communicating  witli  the  ex- 
terior air  only  through  the  meshes  of  the  strainer. 

The  joint  .should  be  of  simple  construction  and  little  liabl 
to  injury,  without  needing  special  manipulation  to  secure  i 
for  example  without  needing  a  screw. 

The  sieve  cloth,  through  the  meshes  of  which  the  colour 
to  pass,  should  be  made  in  such  a  manner  as  to  be  easily 
removed,  cleaned,  and  replaced,  and  also  should  be  able  to 
support  the  pressure  of  the  atmosphere  without  bursting. 

These  are  the  general  conditions  of  the  problem  ;  I  proceed 
to  show  how  they  can  be  fulfilled. 

The  sieve  carrier  is  made  of  five  circular  pieces,  in  the 
following  order,  commencing  from  the  top. 

(i)  A  hopper  by  which  the  colour  is  poured  into  the 
machine  ;  it  is  of  copper,  tinned  inside,  and  has  an  iron  piece 
by  which  it  is  connected  with  the  other  pieces, 

(2)  A  bronze  ring,  turned  in  the  lathe,  on  which  rests  the 
strainer  properly  so  called. 

(3)  A  trellis  of  flattened  brass  wire  about  one-tenth  of  an 
inch  wide,  having  meshes  seven-tenths  of  an  inch  across;  the 
trellis  is  intended  to  support  the  straining  cloth  or  gauze  and 
to  prevent  its  rupture  by  atmospheric  pressure.  It  forms  a 
diaphragm  in  the  interior  of  the  sieve  carrier  which  in  this 
place  has  a  diameter  of  12  inches. 

(4)  A  wide-mouthed  funnel  tinned  inside,  placed  under  the 
trellis  in  order  to  guide  the  colour  in  its  fall,  as  it  comes  through 
the  sieve,and  prevent  it  from  soiling  the  inside  of  the  apparatus. 

(5)  A  tinned  copper  connecting  piece,  having  a  diameter  at 
the  top  equal  to  that  of  the  hopper,  and  at  the  lower  end  to  that 
of  the  aspirator,  13  inches.  It  is  joined  to  the  hopper  by  a 
bolt,  wliich  at  the  same  time  fastens  all  the  intermediate  pieces. 
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The  lower  part  of  this  joining  piece  is  an  essential  part  of 
the  joint,  it  is  a  steel  ring  turned  in  a  lathe,  fixed  to  the  cop- 
per by  rivets  buried  in  solder.  The  whole  of  the  sieve-carrier, 
which  can  be  raised  in  one  piece,  weighs  upwards  of  sixty- 
pounds.  It  is  the  pressure  exercised  by  this  weight  resting 
on  the  aspirator  which  forms  the  air-tight  joint. 

The  strainer,  properly  so  called,  is  made  by  stretching  wire 
cloth  over  a  bronze  ring,  turned  in  a  lathe  and  fitting  without 
friction  into  the  sieve  carrier ;  the  portions  of  the  ring  coming 
into  contact  with  the  wire  cloth  are  carefully  rounded  so  as  to 
prevent  cutting.  A  supply  of  these  rings  is  kept  near  the 
machine  for  the  different  finenesses  of  wire  gauze.  When  the 
bronze  ring  is  in  position  the  wireclotli  lies  immediately  upon 
the  trellis  in  such  a  manner  as  not  to  suft'cr  any  stretch  by 
the  pressure,  which  would  diminish  its  durability. 

Finally,  since  it  is  highly  important  to  be  able  to  remove 
quickly  the  ring  which  supports  the  cloth  to  clean  it  or  change 
it  for  another,  it  is  provided  with  two  small  handles. 

The  aspirator  is  a  cylindrical  vessel  of  sheet  iron,  22  inches 
in  height,  open  at  the  top,  which  is  furnished  witli  a  wide  rim 
cast  in  metal,  in  which  is  cut  a  circular  groove,  in  which  the 
steel  ring  of  the  sieve  carrier  fits  without  friction.  The  bottom 
of  this  groove  is  provided  witli  a  ring  of  vulcanized  india-rubber 
cemented  to  it  by  a  solution  of  india-rubber  in  benzine. 

By  means  of  this  groove  and  india-rubber  ring  the  joint  is 
completed  by  simple  contact,  without  any  screwing,  and  is 
further  assisted  by  the  pressure  of  the  atmosphere,  which  adds 
to  the  weight  of  the  sieve  carrier.  The  aspirator  has  on  the 
side  a  tap,  which  allows  a  vacuum  to  be  made  in  it.  To 
simplify  the  working,  this  vessel  is  fixed  and  does  not  directly 
receive  tJie  strained  colour,  which  falls  into  a  vessel  of  tinned 
copper,  which  fits  easily  into  the  aspirator,  two  handles  per- 
mitting iHWo  be  raised  with  ease;  its  capacity  is  17  gallons. 

Having  described  the  apparatus,  it  remains  to  shew  how 
the  vacuum  is  obtained.  I  had  the  choice  of  many  methods. 
I  could  have  chosen  the  filter-pump  apparatus,  recommended 
for  laboratories  by  Bunscn,  and  by  Sclieurer-Keslner  for  in- 
dustrial establishments;  but  that  requires  a  reservoir  placed  at 
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least  33  feet  from  the  ground,  a  condition  I  could  not  provide. 
Again,  I  could  have  employed  the  air  pump,  used  in  sugar 
manufacture  to  make  the  vacuum  in  the  boiling  apparatus, 
but  that  system  requires  a  special  arrangement  which,  perhaps, 
might  be  judged  too  costly  for  the  end  aimed  at.  Following 
the  advice  of  our  colleague,  M.  W.  Grosseteste,  I  used  the 
vacuum  of  the  condenser  of  an  engine  of  25  horse-power,  a 
great  advantage,  as  it  did  not  require  any  special  apparatus, 
and  experience  has  shewn  to  what  limits  it  can  be  utilised  with- 
out injuring  the  working  of  the  engine.  The  air  chamber  of 
the  condenser  was  bored,  and  a  small  tap  one-eighth  of  an 
inch  diameter  was  placed  in  it;  a  leaden  pipe  of  small 
diameter  was  attached  to  this  cock,  and  this  was  connected 
with  a  reservoir  of  sheet-iron,  which  in  this  instance  was  mo 
than  200  feet  distant,  at  the  side  of  the  straining  machine, 
vacuum  gauge  placed  near  the  condenser,  and  a  manomctc: 
near  the  reservoir  allows  the  different  degrees  of  pressure 
be  noted  during  the  operation.  The  column  of  mercury 
generally  shews  from  24  to  27  inches  vacuum.  This  degree 
of  rarefaction  is  abundant  for  all  purposes. 

The  reservoir  is  a  sheet-iron  cylinder  of  52  gallons  capacity, 
bored  in  three  places,  which  are  provided  with  taps.  One 
placed  on  the  top  communicates  with  the  condenser;  the 
second  with  the  straining  machine;  the  third  is  placed  in  the 
lower  part  of  the  reservoir,  it  allows  the  water  which  collects 
to  be  drawn  off.  This  vacuum  reservoir  is  for  the  purpose  of 
preventing  too  sudden  variations  of  pressure  in  the  condenser, 
and  it  allows  an  instantaneous  vacuum  to  be  formed  under 
the  sieve  carrier.  It  could  have  been  larger,  but  to  lessen  the 
expense  of  fitting  up,  I  employed  an  apparatus  already  exist- 
ing and  not  in  use.  The  condensing  pump  makes  a  vacuum 
in  ten  minutes;  but  so  as  not  to  interfere  with  tlie  working  of 
the  engine  when  commencing,  the  tap  connected  with  the 
condenser  should  only  be  partially  opened;  when  the  pressure 
inside  reaches  about  12  inches  it  may  be  entirely  opened. 
Wlien  the  engine  is  working,  the  communications  are  left 
open  so  as  to  keep  permanent  vacuum  in  the  reservoir,  and 
the  apparatus  is  thus  always  ready  for  use. 
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At  the  side  of  the  straining  machine  is  a  water  tap,  under 
which  is  a  tripod  for  washing  the  sieve  on,  and  the  sieve 
carrier  also,  if  necessary. 

I  will  suppose  a  straining  finished,  and  another  in  prepara- 
tion; while  the  strainer  is  being  washed,  the  column  of  mer- 
cury rises  from  i6  to  26  inches.  An  empty  vessel  is  placed  in 
the  aspirator,  which  is  covered  by  the  sieve  carrier,  and  a  sieve 
is  put  in ;  two  men  prepare  for  the  hopper  a  maximum  quantity 
of  17  gallons  of  colour;  as  soon  as  the  sieve  cloth  is  covered, 
the  tap  connecting  tlie  condenser  and  reservoir  is  shut;  the 
tap  w^hich  makes  the  communication  between  the  reservoir 
and  aspirator  is  opened  and  immediately  shut  again;  the 
colour  Uien  flows  with  such  rapidity  into  the  lower  vessel,  that 
the  workmen  can  scarcely  pour  it  into  the  hopper  quickly 
enough.  It  requires,  in  fact,  more  time  to  empty  the  colour  into 
the  sieve  than  for  the  colour  to  pass  through  the  sieve.  When 
all  the  colour  has  passed  through  and  the  sieve  is  empty,  the 
air  rushes  with  great  force  into  the  interior,  and  it  is  for  this 
reason  that  the  tap  which  communicates  with  the  reser\'oir 
should  always  be  kept  shut,  otherwise  it  becomes  filled  with 
air,  and  power  is  needlessly  wasted.  While  air  has  entered 
the  apparatus,  the  sieve  and  sieve  carrier  are  taken  out  and 
washed  under  the  tap;  the  tub  full  of  colour  is  removed,  and 
an  empty  tub  substituted.  While  these  things  are  being  done, 
the  vacuum  has  been  re-established,  and  the  machine  is  again 
ready  for  use.  Many  months  experience  has  shewn  me  what 
can  be  expected  from  this  machine;  I  again  repeat  that  it 
sieves  rapidly.  I  will  now  state  its  defects.  It  is  almost  use- 
less for  colours  thickened  with  gum  or  albumen.  These  have 
the  inconvenience  of  filling  the  cloth  with  grains  of  sand, 
skins,  and  other  insoluble  matters.  But  this  inconvenience  is 
a  small  affair,  as  these  colours  are  generally  liquid  enough  to 
allow  of  them  being  sieved  by  hand.  Again,  a  hot  colour, 
cannot  be  sieved,  under  the  feeble  pressure  in  the  aspirator  it 
enters  into  ebullition,  and  sometimes  so  violently  that  the 
colour  tub  overflows,  and  the  air  pipes  get  choked  up. 

This  last  defect,  inherent  to  the  very  principle  of  the 
^fiachine,  is  little  felt  as  hot  colour  is  rarely  used. 
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On  the  other  hand,  on  printworks  there  is  a  large  con- 
sumption of  colour  thickened  by  starch,  flour,  and  their  com- 
mercial derivatives,  also  by  gum  tragacanth  and  caseine,  all 
very  thick  and  difficult  to  sieve  by  hand.  These  colours  sieve 
with  the  greatest  ease  in  this  machine,  and  that  is  its  real 
utility.  It  is  always  necessary  that  the  wire  cloth  should  be 
clean ;  and,  for  example,  a  colour  uneven,  or  badly  mixed, 
full  of  thickening  not  well  stirred  in,  or  containing  skins  from 
drying  up  by  exposure  to  the  air,  the  precaution  must  be 
taken  of  previously  removing  the  skin,  or  of  separating  it  by 
a  second  sieve  of  larger  meshes,  placed  in  the  hopper  stretched 
over  a  ring  a  little  larger  than  that  of  the  real  sieve.  The 
conical  form  of  the  hopper  renders  this  arrangement  easy. 
By  this  means  the  colour  is  forced  to  go  through  two  sieves, 
it  is  twice  sieved  by  one  operation  and  neither  of  the  sieves 
are  choked  up  by  the  lumps  which  are  broken  up  by  the  first 
sieve. 

The  advantages  of  the  machine  lie  in  the  simplicity  of  its 
construction  and  the  rapidity  of  its  working,  which  is  really 
effected  by  the  steam  engine.  These  qualities  have  made  it 
a  favourite  apparatus  which  workmen  will  not  readily  part 
with.  To  shew  to  what  extent  this  machine  is  a  practical  one 
I  will  cite  an  example ;  the  machine  was  put  in  its  place  and 
I  had  scarcely  begun  some  preliminary  trials  when  I  was 
called  away  for  several  weeks ;  I  had  previously  intended  to 
continue  these  trials  later  on.  I  was  surprised  on  my  return 
to  see  the  workmen  using  it  with  great  ease ;  the  foreman 
who  had  assisted  me  in  the  trials  had  seized  the  ideas  and 
during  my  absence  had  taught  the  men ;  for  anyone  who 
understands  the  habits  of  mind  of  our  workmen  this  is  the 
greatest  compliment  to  my  apparatus. 
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5.  On  a  Modification  of  Rosensti^hl's  Straining  Apparatus, 
By  M,  R.  Glanzmann. 

(With  a  Drawing  to  Scale.) 


M.  G.  WiTZ  suggested  that  the  vacuum  could  be  best  ob- 
tained by  tlie  condensation  of  steam,  the  experiments  upon 
this  modification  were  made  at  the  works  of  Mr.  Henry 
Stickler  and  have  proved  perfectly  satisfactory. 

Plere  is  a  description  of  the  modified  apparatus,  and  there 
is  added  a  detailed  drawing  of  aU  the  parts.    (See  Plate.) 

The  principal  parts  are  as  in  Rosenstiehl's  arrangement,  a 
reservoir  and  an  aspirator ;  but  instead  of  connecting  the 
reservoir  with  the  condenser  of  the  steam  engine,  which  might 
often  give  rise  to  serious  inconvenience,  it  is  fitted  up  so  as  to 
be  filled  with  steam,  which  is  aftcnvards  condensed  by  jets  of 
cold  water.  This  part  may  be  called  the  condenser,  it  is  made 
of  rivetted  boiler  plate,  and  has  a  capacity  of  about  66  gallons. 
There  are  four  taps  arranged  on  its  exterior  one  above  the 
other.  The  first  and  highest  is  connected  with  a  cold  water 
supply,  and  is  continued  internally  with  a  pipe  extending 
horizontally  and  bored  with  holes.  The  second  tap  is  con- 
nected with  the  steam  supply  ;  the  tliird  communicates  with 
the  aspirator  to  make  a  vacuum  under  the  strainer  and  the 
fourth  is  a  blow-off  tap,  and  it  must  have  a  diameter  equal 
to  a  three-quarter  inch  pipe  at  the  least. 

The  condenser  is  supplied  with  a  vacuum  gauge.  The 
aspirator  is  constructed  very  similar  to  that  of  RoscnstiehPs  ; 
it  is  a  jacket  of  cast-iron,  26  inches  diameter  and  20  inches  in 
depth,  and  can  hold  an  empty  tub  or  mug  which  may  con- 
tain 13  or  14  gallons  of  colour. 

The  cover  of  the  aspirator,  which  holds  tlic  hopper  and 
leve,  is  cast  with  a  projection  on  its  circumference  which  is 
fitted  accurately  to  the  groove  in  the  aspirator,  at  the  bottom 
>f  the  groove  is  an  india-rubber  ring,  and  the  bottom  of  the 
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groove  and  the  corresponding  projection  are  turned  true  b/j 

the  lathe. 

The  copper  hopper,  fixed  to  the  cover,  is  9  inches  high, 
20  inches  in  diameter  at  the  widest  part,  and  12  inches  at  the 
lower  part.  At  the  bottom  of  it  is  fixed  a  stout  piece  of  wh 
gauze,  with  wide  meshes,  to  support  the  fine  strainer  ;  thiJ 
latter  is  tightly  stretched  over  a  moveable  copper  ring  and' 
can  be  changed  as  required.  Upon  this  is  a  second  copper 
ring  with  a  more  open  wire  gauze  which  prepares  the  colour  to 
pass  the  fine  strainer  by  breaking  up  lumps  and  the  litth 
skins  which  may  be  in  it.  The  copper  rings  have  a  dee( 
recess  in  their  lower  part,  as  seen  on  the  plate,  by  which  th< 
sieving  material  is  secured  by  means  of  brass  wire. 

Near    the    aspirator  there    is    a  washing-off   cistern,  th( 
whole  top  part  is  placed  on  the  timber  supports,  and  a  jet  of 
water  guided  by  a  flexible  tube  can  be  brought  to  bear  on  th< 
sieves. 

To  work  the  apparatus  the  first  step  is  to  place  the  tub  or 
mug  which  is  to  contain  the  strained  colour  into  the  jacket 
of  the    aspirator   and    then    tlie   cover  is   placed   carcfuUy^J 
on.     The  weight  of  the  cover  resting  upon  the  india-rubbd^H 
ring  makes  an  air-tight  joint ;  but  to  be  certain  of  this  there     \ 
arc  some  precautions  to  be  observed,  the  neglect  of  which  willj 
impede  or  entirely  prevent  the  action  of  the  apparatus,     Th 
projecting  rib  and  the  exterior  of  the  groove  must  be  perfect! 
clean,  and,  moreover,  must  be  finally  wiped  with  a  sponge  t 
completely  remove  adhering  water,  which  prevents  an  air-tigh' 
junction.     Impurities  of  a  mechanical  nature  in   the  wat 
must  be  avoidtid,   for  a  single  grain   of  sand  in  the  groo 
spoils  the  joint  and  permits  air  to  pass  into  the  aspirator, 
that  it  gets  filled  with  air  without  a  drop  of  colour  passing 
through  the  strainer. 

The  colour  is  next  poured  into  the  hopper,  and  now 
vacuum  is  to  be  obtained. 

All  the  taps  being  closed,  the  operation  is  commenced  by 
opening  first  the  blow-off  tap,  and  then  the  steam  tap.  The 
water  in  the  condenser  is  expelled  by  the  pressure  of  the 
steam,  and  as  soon  as  steam  appears  at  the  blow-off  pipe  the 
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steam  tap  is  shut,  and  the  blow-off  tap  left  open  a  moment  to 
let  off  the  excess  of  steam  and  then  closed,  this  last  precaution 
is  important.  The  water  tap  is  next  opened;  for  four  or  five 
seconds  the  vacuum  gauge  shews  no  change,  but  after  this 
interval,  the  vacuum  is  formed  rapidly,  and  in  the  space  of 
twenty  or  thirty  seconds,  the  gauge  indicates  a  vacuum  of  26 
to  2S  inches  of  mercury,  if  the  operation  has  been  well  con- 
ducted. The  water  tap  is  now  shut,  and  the  tap  connected 
with  the  aspirator  is  opened.  For  thick  colours  it  is  fully 
opened,  but  for  thin  colours  only  partially,  in  order  that  the 
colour  may  not  go  through  the  strainer  more  quickly  than  it 
can  be  supplied  by  the  hopper. 

With  a  condenser  of  a  capacity  of  66  gallons,  thin  colour 
can  be  strained  by  intercepting  the  operation  to  the  amount  of 
from  26  to  32  gallons;  but  with  thick  colour,  not  more  than 
13  to  i6  gallons  can  be  strained  by  one  exhaustion,  because 
when  the  rarefaction  is  reduced  to  12  or  15  inches  in  the  con- 
denser the  thick  colours  do  not  go  through,  while  thin  colours 
pass  down  to  a  vacuum  of  4  inches. 

The  great  advantage  is  that  the  separate  straining  opera- 
tions can  follow  one  another  very  rapidly,  for  example,  every 
five  or  six  minutes  for  1 3  gallons  of  starch  or  paste  colour. 

In  extensive  works  where  large  quantities  of  different 
colours  are  required,  two  aspirators  could  be  worked  by  a 
single  condenser,  or  two  covers  with  strainers  could  be  pro- 
vided, having  one  always  clean  and  ready. 

By  this  arrangement  a  single  apparatus  would  be  sufficient 
for  the  largest  establishments,  seeing  that  it  is  possible  to 
strain  iio  gallons  of  paste  colour  per  hour,  making  eight  or 
ten  changes  for  different  colours. 

The  cost  of  steam  is  insignificant,  and  the  saving  of  sieves 
is  so  considerable  that  in  most  places  it  would  in  one  year 
pay  for  the  apparatus.  A  machine  working  daily  for  four 
months  rendered  only  two  sieves  unserviceable  of  the  value  of 
three  francs. 

The  apparatus  is  easy  to  work,  there  must  be  some  con- 
siderable neglect  or  defect  to  prevent  it  operating. 
L     We  have  only  to  praise  the  services  which  this  ingenious 
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and  useful  machine  renders  to  us  daily,  and  it  is  very  unlikely 
that  we  shall  ever  go  back  to  the  old  system.  All  the  former 
straining  utensils  have  been  abandoned,  or  are  only  used  to 
strain  those  colours  which  must  be  worked  hot 


This  paper  is  followed  by  a  report  upon  it  by  M.  G.  Witz, 
who  corroborates  the  statements  made  by  M.  Glanzmann,  but 
states  that  ^v^  or  six  minutes  are  required  altogether  to  strain 
12  gallons  of  very  thick  paste  colour  through  a  fine  brass 
cloth,  No.  80,  when  it  had  been  previously  strained  through  a 
coarser  gauze  by  the  same  apparatus.  Two  such  strainings 
of  the  same  colour  occupying  ten  to  twelve  minutes.  He 
does  not  recommend  the  combination  of  the  coarse  and  fine 
gauze  in  one  straining  operation,  because  the  operation  is 
much  slower  and  not  so  perfect 

Very  thick  British  gum-water  strains  much  more  quickly 
than  starch  paste,  if  the  filling  of  the  meshes  of  the  strainer 
with  crusts  and  undissolved  gum  is  avoided. 

He  gives  the  following  as  the  time  occupied  in  the  succes- 
sive operations  of  working  the  apparatus : 

Passing  in  of  steam  and  expulsion  of  air  and  water i^  min. 

Stopping  steam  and  waiting  to  stop  blow-off  tap J^    „ 

Introduction  of  water  for  condensing  and  obtaining  a 
vacuum  of  24  to  26  inches,  about    J^    „ 

Straining  of  11  gallons  very  thick'paste  colour,  about...  5^    „ 

Taking  out  strained  colour  and  remounting  to  start 
again,  about 2      „ 

To  prevent  injury  to  the  colour  from  drops  of  water  form- 
ing on  the  interior  of  the  iron  cover,  it  is  suggested  to  cover 
this  with  copper  or  to  give  it  a  conical  form. 
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6.     COLLECTED    RECEIPTS. 


f 


BLACK  COLOURS  FOR  PRINTING. 

No.  1.    Black  for  Delaine,— CVwiwuHioaterf,   fv«!cA. 
I  gallon   logwood   precipitate  (below) — i    gallon   water — 
^  pint  acetic  acid — 1%  lbs,  starch — 2)/^  lbs.  gum  substitute 
— 1  lb.  alum — %  lb.  salammoniac — %  lb.  extract  of  indigo. 


No,  2.   Logwood  Precipitate  for  Black. 

4  gallons  logwood  liquor  at  io°  Tw. — i^  lbs.  sulphate  of 
copper — y^  gallon  water,  dissolved  and  mix,  then  add  y^  gal- 
lon water  containing  3  oz.  bichromate  of  potash  and  6  oz. 
cr>'stals  of  soda —  i  gallon  water.  Collect  the  precipitate  and 
drain  to  i  j^  gallons. 


I 
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No.  3.   Black  for  Delaine. — CmnmumcaUd^    French. 

3  quarts  water — I  quart  logwood  liquor  at  30*Tw. — \%  lbs. 
starch — i  lb.  gum  substitute — 3  oz.  alum,  boil,  and  when 
nearly  cool  add  1 J4  lbs.  nitrate  of  iron — J/  lb.  acetate  of  iron 
— 10  oz.  neutral  extract  of  indigo.    Works  best  when  one  or 

o  days  old. 


No,  4.   Black  for  Blue  Grounds.  Delaine.— C<wi7nunuM^d.  jVwwA. 
[  gallon  logwood  precipitate  (see  No.  2) — i  lb.  alum  dis- 
solved in  %  gallon  water — 5  lbs.  gum  substitute — ^  pint 
^acetic  acid — 6  oz.  salammoniac — 6  oz.  extract  of  indigo. 

^H     No.  5.   Black  for  Wool;   Block.— Ctmimiwua/tfd.    FrtncK. 

^"  8  lbs.  gum  substitute. — yi  gallon  logwood  liquor  at  jo'^Tw. 
^5  quarts  water — %  pint  peachwood  liquor  at  30"  Tw. — 
Yx  gallon  red  liquor  at  16"^  Tw.;  when  cold,  i  pint  nitrate  of 
copper — 32  oz.  nitrate  of  iron — r  pint  iron  liquor. 
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No.  6.   Black  for  Delaine.— c*'wn™«*««^'    English, 

8  pints  logwood  liquor  at  8°  Tw. — i  pint  wood  acid — ly, 
pints   bark   liquor,    lO^ — 2  J^  oz.  extract  of  indigo — J^  oz.  bi- 
chromate— 2  lbs.  flour — 8  oz.  British  gum — boil,  cool,  and  add 
4  oz.  salammoniac — J^  pint  muriate  of  iron  at  So° — i  pint 
nitrate  of  iron  at  8o°. 

No.  7.    Black  for  Delaine. — OommunieaUd,    Snylith, 

8  pints  logwood  liquor  at  8" — 2  lbs.  flour — 8  oz.  gum — ] 
pint  muriate  of  iron  at  8o° — i  pint  nitrate  of  iron  at  So*^ 

No.  8.    Black. — CommunieaUd.    English. 
3  gallons  logwood  liquor  at  12° — 3  lbs.  starch,  boil  and  c< 
to  90°  F.  and  add  i  quart  nitrate  of  iron  at  84". 

No,  9,    Black  for  R^inbowing.—CQminunuxUtsd.     English, 

3  gallons  logwood  liquor  at  12** — 12  lbs.  gum  substitute 
I  quart  nitrate  of  iron  at  84". 

No.  10.    Black  for  T)e\aJili.B,'—OommunicaUd.     English* 

9  gallons  logwood  liquor  at  12° — 3  gallons  gall  liquor  at  9" 
— \6}4  lbs.  flour — 3  lbs.  starch — 3  lbs.  gum — i^  lbs.  calcined 
green  copperas;  boil,  and  add  immediately  7  half-pints  iron 
liquor— cool  to  lOo""  F.  and  add  5  half-pints  nitrate  of  iron  at 
84" — 3  pints  extract  of  indigo — i  pint  muriate  of  iron  at  60°. 

No.  11.    Black  for  "DelBine.—CojnmunicaUd.     English. 

24  lbs.  flour — 2  lbs.  British  gum — 7  gallons  logwood  liquo] 
at  10° — 2}i  gallons  gall  liquor  at  g" — 2  quarts  wood  acid  at 
4" — 3  pints  red  liquor  at  iS"*;  boil  15  minutes,  cool,  and  add 
half-pints  extract  of  indigo — 6  pints  nitrate  of  iron  at  84"- 
3  half-pints  muriate  of  iron  at  60°. 

No.  12-    Black  for  Delaine.— Communwro^.     English, 

2  gallons  logwood  liquor  at  16° — 2  lbs.  starch — 4J^  lbs.  gui 
substitute;  boil,  cool  to  loo'^  F.,  and  add  Yi  lb.  alum,  when  coh 
add  3  pints  nitrate  of  iron  at  84° — i  lb.  acetate  or  extract 
indigo. 
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No.  13.  Black  for  Belaine.— ^•t>t»«un^^-  A^iitHm-n. 
19  gallons  log^vood  liquor  at  12" — 32  lbs.  starch — 5  lbs.  gum 
substitute;  boil,  and  cool  to  150°  F.  and  add  \%  lb.  chlorate 
of  potash;  cool  to  lOO"  F.  and  add  8  lbs.  alum — 28  lbs.  red 
prussiate  of  potash — 2j^  lbs.  ground  oxalic  acid — 1>4  gallons 
sulphate  of  indigo. 

I         No.  14.    Gum  Black  for  Delaine.— Commu»waferf.    AmtHca^u 

^P  10  gallons  logwood  liquor  at  12° — 50  lbs.  gum  substitute — 
}  dissolve  warm  in  3>4  lbs.  alum-— i  J4  lbs.  chlorate  of  potash — 
'  80Z.  oxalic  acid — tlien  in  6  gallons  of  log\vood  liquor,  dissolve 
,      10  lbs.  red  prussiate  of  potash — 5  quarts  extract  of  indigo— 

r 

^H         No.  15.    Black  for  Delaine. — C^t^xmunUxUtd,    Amerimn, 

^P  16  gallons  log^'ood  liquor  at  12** — 90  lbs.  starch — lolbs. 
gum  substitute;  boil,  cool  a  little,  and  add  5  lbs.  chlorate  of 
potash — cool  down  to  100°  F.  and  add  10  lbs.  alum — 30  lbs. 
red  prussiate  of  potash — I  %  lb.  oxalic  acid — 4  gallons  extract 

I     of  indigo.  ' 


I 


o.  16.    Black  for  BlotcheSj  Delaine.— Cbmwunieol^.    Americar^ 
2  measures  of  No.  14  black — i  measure  of  No.  15  black. 


add 
^^cu 

hi' 


No.  17.    Black  for  "DelBiae.—CommunimUd.     Anurican, 

8  gallons  Iog\vood  liquor  at  18" — 13  lbs.  starch;  boil  and 
add  3  gallons  tragacanth  gum  water  at  6  oz.  per  gallon — cool 

2}4  lbs.  chlorate  of  potash — 6  gallons  iron  liquor — 8  gallons 
tral  extract  of  indigo — 2  gallons  acetate  of  copper  at  15" 
— 2  gallons  muriate  of  iron  at  36". 


0 


No.  16.    Acetates  of  Iron  and  Copper  for  No.  17  Black. 

3j4  lbs.  brown  acetate  of  lead — 3  lbs.  sulphate  of  iron. — i 
allon  hot  water.     Use  at  full  strength. 
I  ID  lbs,  sulphate  of  copper — 1 10  lbs.  brown  acetate  of  lead 
—30  gallons  of  water.     Reduce  to  strength  required. 


26 


THE  TEXTILE  COLOURIST 


No.  19.    Steam  Black  for  Calico.— Cofour  JtfoXrr'*  c<mpo.v,\ 

3  gallons  logwood  liquor  at  xr' — i  gallon  red  liquor  at 
I  gallon  iron  liquor  at  30'' — i  gallon  acetic  acid  at  8° — jy^  11 
fiour — 3  lbs.  British  gum. 

No.  20.    Black  for  Silk. — Quarto.     Jrumymcut, 

4}4  pints  logwood  liquor  at  7"* — 6  oz.  acetate  of  copper  at 
40*" — 9  oz.  red  liquor  at  18° — lO  oz.  starch ;  boil,  cool,  and  ad( 
4  oz.  nitrate  of  iron. 

No.  21.     Black  for  all  Wool.— Quarto.    Anonynwus, 

S}4  quarts  logwood  liquor  at  6° — 2%  lbs.  starch;  boil,  an 
while  hot  add  4  oz.  extract  of  indigo — 5  oz.  oxalic  acid — 
24  oz.  neutralized  nitrate  of  iron,  made  by  adding  i  lb.  acetate 
of  lead  to  3  lbs.  nitrate  of  iron. 


No.  22.  Black  Calico  or  "Del&mB.—Vnhtown, 
6  gallons  logwood  liquor  at  12' — 7  lbs.  starch — 7  lbs.  gum 
substitute — 1}4  gallons  acetic  acid — 2  gallons  thick  traga- 
canth  jelly;  boil  well,  and  when  quite  cold  add  2  lbs.  red 
pnissiate  dissolved  in  i  gallon  water — 1^4  quarts  muriate  of 
iron  at  70° — 6  quarts  acetate  of  iron  (sec  No.  19) — 4  quarts 
acetate  of  chromium. 


i 


No.  23.   Acetate  of  Chromium  for  Black.— P«Jh«M«i. 

I  gallon  boiling  water — 4  !bs.  bichromate  of  potash — 8  lbs. 

muriatic  acid — 28  oz.  sugar.     To  each  gallon  add  I  gallon 

acetate  of  lead  liquor  at  4  lbs,  per  gallon. 

No.  24.    Black  for  Delaine.— Qtwrto.    Jnonytnous. 
2}4  gallons  logwood  liquor  at  6" — 36  oz.  starch;  boil 
add  4  oz.  extract  of  indigo —  4  oz.  oxalic  acid — 24  oz.  nitrate] 
of  iron — ^i  lb.  acetate  of  lead. 


No.  26.   Blackforall  Wool;  Blotch;  Block.— ^worto.  Anmimncus, 

41^    quarts  log>vood  liquor  at  C — 4}4    pints  peachwoodi 

liquor  at  6°^i8  oz.  starch;  boil,  and  while  warm  add  6  i 
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sulphate  of  copper — ^4  oz.  sulphate  of  iron— 6  oz.  extract  of 
indigo — 12  oz,  nitrate  of  iron. 

No.  26-   Blaok  for  all  Wool;  Merino.— Gwarto.    Artjyn^fmtM, 
6}i  quarts  logwood  liquor  at  Sj4° — 4}4  pints  archil  at  10" 

— 36  oz.  starch — 14  oz.  gall  liquor  at  S"";  boil,  and  add  2  oz. 

sulphate  of  copper — 12  oz.  extract  of  indigo — I  lb,  nitrate  of 

iron. 


I 


No.  27.  Black  for  Delaine;  Blotch.-  Quarto.  Atimiyvunis. 
3j4  gallons  logwood  liquor  at  7" — Ij^  gallons  brazil  wood 
liquor  at  7" — divide  the  liquors  into  two  equal  portions^  and 
boil  one  with  2}-^  lbs.  gum  substitute,  and  the  other  with 
2}^  lbs.  starch — mix,  and  add  12  oz.  sulphate  of  copper — 4  oz. 
sulphate  of  iron — 18  oz.  extract  of  indigo — 12  oz.  nitrate  of 
iron. 

^B         No.  28.    Black  for  "Del&ine.—CommunicaietL    Ewgliah. 

I  6  gallons  logwood  liquor — 3  quarts  wood  acid — 3  quarts 
bark  liquor  at  14° — 12  lbs.  flour — 3  lbs.  British  gum — boil,  and 
add  l4  lb.  extract  of  indigo — i  oz.  bichromate  of  potash,  and 
when  cold  ij^  Ib.s.  salammoniac — 3  pints  muriate  of  iron — 
3  pints  nitrate  of  iron. 

No.  29.   Black  for  Calico;  Chromed. — CommioiieaUd.    Jiussian, 

2)4  gallons  logwood  liquor  at  16" — ij^  gallons  red  liquor 

at  16"* — i}i  gallons  catechu  liquor  at  14° — ^  gallon  water — 

2  oz.  acetate  of  copper — y'/2  lbs.  starch — 3  lbs.  olive  oil — 2 

gallons  of  protonitratc  of  iron,  made  by  taking  4  gallons  water 

^■p42  lbs.  nitrate  of  lead — ^6  lbs.  sulphate  of  iron. 

^^H  No.  30.    Black  for  Delaine. — Commum<aUd.     l^ussian, 

3/4  gallons  log^vood  h'quor  at  16'' — 3  pints  archil  at  24" — 
I  gallon  water — >j  gallon  red  liquor — 6  lbs.  starch — 7  lbs. 
gum  substitute — i  pint  oil — boil  and  cool — i  lb.  salammoniac 
Ji  lb.  nitrate  copper  at  80" — i  quart  acetate  or  extract  of 
indigo  18** — 4  lbs.  protonitratc  of  iron  (as  above)  at  50°. 
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No.  31-    Acetate  of  Indigo. — Communicatt^.     /Suuuin. 

2  lbs.  ground  indigo — 6  lbs.  strongest  sulphuric  acid — 6  lbs, 
fuming  sulphuric  acid — leave  24  hours— 1 5  lbs.  acetate  of  lead 
dissolved  in  2}^  gallons  water — use  the  clear  brought 
required  strength. 

No.  32.    Black  for  all  Wool. — CommunicaUd,    JJuarian, 

3li  gallons  logwood  liquor  at  15° — ^  gallon  archil  22° — 
I  gallon  water — j4  gallon  red  liquor  16° — 5^  lbs.  starch — ^ 
6j4  lbs.  gum  substitute — i}i  lbs,  stearine  or  tallow — }i  11 
salammoniac— boil,  cool,  and  add  4  oz.  nitrate  copper  at  80' 
— 6  lbs.  protonitrate  of  iron  {No.  29). 


No.  33.   Black  for  all  Wool ;  Blotch,— Communuai^    Rtuman. 
lyi  gallons   logwood    liquor   at   15" — 2%  gallons  water — 
5>i  lbs.  starch — S^   lbs.  gum  substitute — j{  lb.  oil — %  lb. 
salammoniac — boil,  cool,  and  add  4  oz.  nitrate  of  coppcr- 
6  lbs.  protonitrate  of  iron  (No.  29). 

No.  34.   Black  for  Blotch,  Delaine,  or  VJooX—Communi 

Russian. 
1 J  gallons  logwood  liquor  15* — 48  lbs.  dark  British  gum- 
I  lb.  chloride  of  copper — 4  lbs,  chloride  of  iron — S  lbs.  nitral 
of  iron — 4  lbs.  extract  of  indigo. 

No.  35.    Black  for  Delaines;  Block.— c>nirounw«i«i.   Ruasian, 

I  gallon  logwood  liquor  at  15" — J^  lb.  alum — 3  lbs.  gum- 

10  oz.  red  prussiate  of  potash — yi  gallon  of  lime  juice  at  48' 

No.  36.   Black  for  Calico.— /Vrws. 

I  gallon  logwood  liquor  at  8" — 1%  lbs.  starch — boil,  an< 
while  hot  add  6  oz.  sulphate  of  iron — 3  oz.  oil — when  cold  ad 
12  oz.  nitrate  of  iron. 


No.  37.    Black  for  Calico.— /'friw. 

I  gallon  logwood  liquor  at  8'' — i  IL  starch — 2j4  lbs.  dai 
British  gum — i  pint  nitrate  of  iron  neutralized  by  acetate  of 
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lead — boil ;  thicken  separately  i  gallon  gall  liquor  at  8' — 1  lb. 
starch — 2)4  lbs.  dark  British  gum — i  pint  nitrate  of  iron — 
mLx  the  two  together. 

No.  38.   Black  for  Calico.— 'Vrsos. 
I   gallon    w'ater — 3    pints    logwood    liquor   at    yf — 3    lbs. 
starch — boil,  and  add  24  oz.  wood  acid  at  f — 3  pints  iron 
liquor  at  20^^ — 18  oz.  oxalic  acid. 

No.  39.    Spermaceti  Black  for  Calico. -/>r«w.    English, 

1  gallon  logwood  at  8° — I  quart  iron  liquor  at  20°— i  quart 
red  liquor — i  quart  acetic  acid  at  ll** — 2  lbs.  starch — boil  and 
add  I  pint  oil — i  pint  turpentine— J^  lb.  spermaceti. 

No.  40.    Spermaceti  Black.— ^tfrsor.    EngUsh, 
l}4  gallon  logwood  Hquor  at  14° — J^  gallon  iron  liquor  at 
13" — I  pint  red  liquor — ^  gallon  oil — j4    lb.  spermaceti— 
4  lbs,  starch — }i  gallon  acetic  acid — }4  gallon  turpentine. 

No.  41.   Black  for  all  Wool ;  Block.— /'w-ws. 

I  gallon  logwood  liquor  at  30" — 3  quarts  ammoniacal  coch- 
ineal at  I  lb.  per  gallon — i  quart  acetate  of  indigo  solution  at 
2*^— dissolve  in  the  liquors  J^  lb.  sulphate  of  copper — '<  lb. 
alum — yi  lb.  oxalic  acid — thicken  with  6  lbs.  dark  British 
gum,  and  add  3^  lbs.  nitrate  of  iron  at  84°  Tw. 

No.  42,  Black  for  all  Wool;  Block.— ftrw*. 
I  gallon  log\vood  liquor  8° — 10  oz.  starch — 1}4  lbs.  calcined 
farina — 5  oz.  alum — boil,  cool,  and  add  i  J^  lbs.  protonitrate 
of  iron  (No.  29) — i4  lb.  extract  of  indigo — yj  lb.  acetate 
indigo  at  15" — yi  lb.  archil  at  18° — let  stand  two  days  before 
using. 


^ 


No.  43.    Black  for  Wool  or  Wool  and  Silk.— ^<*rso:. 
I  gallon  boiling  water — J.^  gallon  pcachwood  liquor  at  23° — 
I  gallon  Iog>vood  liquor  38° — add  gradually  J^  lb.  bichromate 
of  potash  dissolved  in  )4  gallon  water — thicken  with  3^  lbs. 
starch  and  S  lbs.  dark  British  gum — while  hot,  add  I }(  lbs.  sal- 
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ammoniac — 2]^  lbs.  acetate  of  copper— cool  and  add  1%  Ibi 
oxalic  acid — 6   oz.  turpentine — 3^  lbs.  protonitratc  of  iron_ 
at  84*" — 3jj^  lbs.  acetate  of  indigo. 


No.  44.   Black  for  Silk  or  Wool;  Blotch —/*o-«or. 

I  gallon  hot  water — i  gallon  logwood  liquor  38" — add 
gradually  10  oz.  bichromate  of  potash  dissolved  in  i  gallon  of 
hot  water— I  lb.  salammoniac — 2}i  lbs.  acetate  of  copper — 
14  oz.  starch — 2  lbs.  gum  substitute — boil  and  add  2^  lbs. 
oxalic  acid — ^  gallon  molasses — 3  lbs.  protonitratc  of  iron 
at  84". 

No.  45.    Black  for  Wool;  Block.— /'ertw. 

I  gallon  logwood  Hquor  at  12^ — 2 J/2  pints  of  archil  at  18' 
^  lb.  extratt  of  indigo — i}^  lbs.  starch — boil,  cool,  and  ad< 
6  oz.  alum — 3  oz.  lard— ij^  lbs.  nitrate  of  iron  at  110° — 
oz.  acetate  of  indigo  at  15°. 

No.  46.    Black  for  Wool;  Roller  or  Plate— i*<woj. 

I  gallon  mixed  gall  and  lopvood  Hquor  made  from  7 
measures  of  logwood  liquor  at  10  lbs.  wood  per  gallon,  and 
3  measures  gall  liquor  at  4  lbs.  galls  per  gallon — ij^  lbs. 
starch — J^  lb.  extract  of  indigo — 10  oz.  sulphate  of  iron- 
I  lb,  nitrate  of  iron  at  no''. 

No.  47.   Black  for  Wool;  Block.— ^«-*w. 

I  gallon  logwood  liquor  at  10 — }^  gallon  sapaa  liquor  at  5' 
— 2}^  lbs.  starch— boil  and  add  yj  lb.  sulphate  of  copper — 
5  oz,  sulphate  of  iron — yi  lb.  sulphate  of  indigo— 1  lb.  nitrate 
of  iron  84". 

No.  48.   Black  for  Wool;  Blotch.— Pwsk. 

I  gallon  logwood  liquor,  5°— j^  gallon  sapan  liquor,  5' 
18  oz.  starch — boil  and  add  yi  lb.  sulphate  of  copper,  cool  am 
add  I  lb.  nitrate  of  iron  at  110° — yi  lb.  sulphate  of  indigo. 

No.  49.   Black  for  Wool;  MacMne,— i'erwy. 
I  gallon  logwood  liquor  at  14° — lOoz.  starch — ij^lb.  gui 


w 
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substitute;  boil  and  add  J^  lb.  alum — i^  lb.  nitrate  of  iron  at 
104' — %  lb-  acetate  of  indigo,  14**;  leave  24  hours  before  using. 

No.  50.   Black  for  Wool;  Machine.— i'wjw, 

I  gallon  logwood  liquor  at  14° — Ji^lb.  starch — 2  lbs.  gum 
substitute — ]^  lb.  alum — i^lb.  nitrate  of  iron  at  104° — ^  lb, 
:etate  of  indigo. 

No.  51.   Black  for  Delsdne.— /^cwx 

I  gallon  logwood  liquor  at  10  lbs.  wood  per  gallon — J4  gal- 
lon sapan  liquor  at  5°— 2  lbs.  starch — 5  oz.  sulphate  of  iron — 
^  lb.  sulphate  of  indigo — i^  oz.  nitrate  of  iron  at  1I0^ 


1 


No.  52.   Black  for  Delaine.— /^crios. 

I  gallon  logwood  liquor  at  14" — i]/^  lb.  flour;  boil  and  add 
3  oz.  alum — 3  oz.  sulphate  of  copper,  and  when  cold  i  lb.  proto- 
nitrate  of  iron  at  1 10° — 3  oz.  fat  dissolved  in  turpentine. 


No.  53.   Black  for  Wool  and  Delaine.— /'"■sik. 
I  gallon  logwood  liquor  at  14° — 1 J^  lb.  flour — while  hot  add 
30Z.  alum — 2  oz.  fat   or  oil,  and  when  cold,  \y^  lb.  proto- 
itrate  of  iron. 

No.  54.   Black  for  Delaine;  Blotch.— J^smo*. 

I  gallon   logwood  liquor  at  14^ — Yz  lb.  alum— 3  oz.  extract 
of  indigo — I  lb.  starch — 1^  lb.  protonitratc  of  iron  when  cold. 

No.  55.   Black  for  Delaine;  Blotch.— /v«k; 
I  gallon  log\vood  liquor — 5   pints  bark  liquor,   18" — i  lb. 
^tarch — I  lb.  gum  substitute;  boil  and  add  ^  lb.  sulphate  of 
iron — J^  lb.  nitrate  of  copper  at  72° — I  lb.  nitrate  iron  at  no**. 


No.  56.   Black  for  Delaine;  Blotch.— P«r»s. 
I  gallon  logwood  liquor  at  8" — 10  oz.  starch — 2%  lbs.  gum 
substitute;  while  warm  add  J^  lb.  alum — 3  oz.  extract  of  indigo 
I  lb.  protonitratc  of  iron  at  1  lO° — 3  oz.  oil. 
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No.  57.   Black  for  Silk.-i'««M. 

1  gallon  logwood  liquor  at  14^ — 10  oz,  starch — ij^  lb.  gum 
substitute;  boil,  cool,  and  add  10 oz.  crj^stals  nitrate  of  copper 
— ^  lb.  nitrate  of  iron. 

No.  58.   Black  for  SUk.-ftr«)2. 

\%  gallons  of  logwood  liquor  at  5°— Ji(  lb.  gall  nuts;  boil 
down  to  I  gallon  and  take  the  clear — i  J^  lbs.  starch — 1^4  oz. 
alum — 5  oz.  sulphate  of  copper — \y^  oz.  sulphate  of  iron- 
3  oz.  nitrate  of  iron  at  i  lo* — 3  oz.  fat 

No.  59.   Black  for  Silk;  Blotch.— /V*w. 
I  gallon  of  gall  and  logwood  liquor  as  in  No.  58 — 3  11 
gum — 7  oz.  sulphate  of  copper — 2  oz.  alum — ^  lb.  nitrate 
iron  at  108°. 

No.  60.   Black;  Calico,  for  Washing  off.— C'oinm««i<n^d.   JTimiaii^ 

4  gallons  iron  liquor — 3  quarts  vinegar — 2  gallons  logwood 
liquor  at  12° — ^  lb.  acetate  of  copper — 6  lbs.  starch — 3  lbs. 
gum  substitute — %  lb.  oil. 

No.  61.   Black  for  Warwick's  Green.-Cdmmuni(»fed.    J?i 

I  gallon  logwood  Hquor  at  13° — i  quart  strong  red  liquor- 
I  quart  vinegar— 3  quarts  iron  liquor  at  15° — 2  lbs.  starch- 
8  oz.  spermaceti — Yz  pint  oil — i  pint  turpentine. 

No.  62.   Black  for  Chroming.— CtfmntunMa/<d.    Ri 

I  gallon  logwood  liquor  at  13" — J^  gallon  red  liquor  at  i: 

— J^  gallon  catechu  liquor  at  2^  lbs.  per  gallon — 3  oz.  aci 

tate  of  copper — 2j4    lbs.  starch — I   pint  oil — 6  lbs.  prot( 

nitrate  of  iron. 

No.  63.    Black  for  Padding  for  Logwood.— Conimunicatod.  n\ 

90  gallons  red  liquor  at  10" — iS  gallons  acetate  of  iron 
10* — 12  gallons  water. 
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No.  64,    Black  for  Q9^ZQ,~Communicait.d.     liussiatu 

3  gallons  logwood  liquor  at  13* — 2  gallons  red  liquor  at  13° 
— 1}4  gallons  catechu  liquor — }4  lb.  acetate  of  copper — 11  lbs. 
starch — ^  lb.  oil — 6  lbs.  protonitrate  of  iron  at  52**, 

No.  65.   Black  Outline  for  Delaines.— Comminktetei.    Susaian. 

4  gallons  logwood  liquor  at  15" — 4}4  lbs.  starch — 6  lbs. 
gum  substitute — j4  lb.  tallow  or  other  fat — i  lb.  alum — 2  lbs. 
acetate  of  copper  below ;  boil  and  add — 9  oz.  acetate  of  indigo 
— 6  lbs.  neutral  nitrate  of  iron. 

No.  66.    Acetate  of  Copper  for  No.  65. 
I  gallon  boiling  water — 2J^  lbs.  sulphate  of  copper — 2J^ 
lbs.  acetate  of  lead. 

No.  67.   Acetate  of  Indigo  for  No.  65. 

J^  lb.  indigo  in  powder — 2  lbs.  fuming  sulphuric  acid;  leave 
forty-eight  hours,  and  add  6  lbs.  of  acetate  of  lead  dissolved 
in  I  a  gallons  of  hot  water. 

No.  68.   Black  Spermaceti  for  Turkey  Red. 

Cam  mu  n  ica  Ud.     Eiuf  \sh . 

5  quarts  logwood  liquor  at  12° — 6  quarts  red  liquor  at  16** — 
2  quarts  acetic  acid  at  8° — 3J^  oz.  yellow  prussiatc  of  potash 
— zS  oz.  starch;  boil,  and  when  cooled  to  130",  add  i  pint 
olive  oil — I  pint  turpentine — 10  oz.  spermaceti  heated  to- 
gether, and  lastly  i  pint  nitrate  of  iron  at  So^ 

No.  69.    Black  for  Turkey  Red. — Cojnmuni4xUcd,     English. 

I  gallon  logwood  liquor  at  4'' — 2  lbs.  prussiatc  of  potash — 
J  quart  tragacanth  gum  water — 2  lbs.  fiour — 2  quarts  iron 
liquor  at  30*;  boil,  cool  to  110°,  and  add  ^  pint  nitrate  of 
iron  at  8o^ 

No.  70.   Black  for  Garancine.    Block;  for  Handkerchiefs. 

CoiAvtUiiicaUd.     Jiussia  n. 

3j4  gallons  iron  liquor  at  li" — J^  lb.  sulphate  of  copper — 
3^  lb.  starch — ^  lb.  vcrdegris. 
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No.  7L  Black  for  Muslins.  Steam.  Cvwrnmrnioakd*  AmariaaK. 
Prepare  the  cloth  by  padding  in  a  hot  solution  of  2  lb.  alum 
and  14  oz.  soda  crystals  in  i  gallon  of  water,  let  stand  one 
night  and  wash  off — 15  gallons  logwood  liquor  at  12* — 10 
gallons  water — 22  lb.  starch ;  boil,  cool  to  100"  F.,  and  add 
I  %  gallons  caustic  soda  at  jo'' — 14  oz.  red  prussiatcof  potash. 

\To  be  coiitimted^ 


7.     Upon  a  Purpk-red  Colouring  Matter  from  Cyanogm, 
BY  GASTON  BONG. 


The  red  colour  which  is  produced  by  adding  solution 
cyanide  of  potassium  to  an  acid  solution  of  a  salt  of  copper 
has  been  noticed  by  several  observers.  It  is  very  unstable  i 
the  solution  where  it  is  formed,  being  changed  by  acids,  alk 
lies,  cyanide  of  potassium,  and  even  spontaneously,  into  a 
yellow  substance.  It  is  carried  down  with  insoluble  cyanides, 
as  when  acid  is  added  to  the  solution  the  cyanide  of  copper 
is  precipitated,  and  with  it  the  colouring  matter;  if  this  pre- 
cipitate be  treated  with  sulphuretted  hydrogen,  it  is  decom- 
posed and  the  substance  set  free.  It  combines  with  iron  in  a 
similar  manner  to  the  cyanides,  masking  the  usual  properties 
of  the  metal,  and  forms  a  stable  compound  which  has  be 
examined  by  the  author.     It  is  prepared  as  follows: — 

Cyanide  of  potassium  is  added  to  an  acid  solution  of  cop- 
per salt  until  the  red  colour  first  developed  is  destroyed ; 
solution  of  iron  salt  is  then  addcd»  which  causes  an  abundan 
^^         precipitation  of  Prussian  blue,  and  the  supernatant  liquid  h 
^B        a  deep  purple-red  colour.     To  separate  the  colouring  matt 
^^        from  the  alkali  diluted  acid  is  added,  and  it  is  carried  down 
I  with  the  cyanide  of  copper;  the  whole  precipitate,  including 

I  the  Prussian  blue,  is  now  boiled  with  a  solution  of  carbonate 

[  of  ammonia,  in  which  the  substance  is  soluble.     Some  cyanide 

I  of  copper  is  dissolved  at  the  same  time,  to  separate  which  the 
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solution,  is  again  precipitated  by  acid,  and  the  precipitate 
treated  with  sulphureted  hydrogen.      The  colourinfj  matti 
still  contains  some  ferrocyanic  acid,  which  can  be  rcmovt 
after  neutralization  by  means  of  acetate  of  lead. 

The  colouring  matter  cr^'stallizes  in  confused  crystals  ;  the 
precipitate  formed  in  its  solution  by  acetate  of  copper  when 
dried  at  212'*  gave  upon  analysis — 

Carbon 34'3i 

Nitrogen  28*04 

Hydrogen i'88 

Iron i3'66 

Copper 17*67 

Oxygen i4'44 


100*00 


These  numbers  indicate  the  formula  Fe  Cy  H^  O^  Cu. 

T  his  substance  is  precipitated  by  zinc,  mercury,  and  silver 
salts  giving  beautiful  pink  or  purple  precipitates  of  remarkable 
brilliancy,  which  arc  soluble  in  alkalies.  Iron  salts  and  lead 
salts  give  no  precipitate  without  addition  of  ammonia,  which 
causes  a  violet-blue  precipitate.  The  purple-red  precipitates, 
when  treated  by  sulphuretted  hydrogen,  yield  an  acid  liquid, 

L which  undergoes  decomposition  in  the  air, especially  '\^  warmed, 
with  production  of  Prussian  blue.  Neutralized  with  alkali  the 
acid  liquid  gives  a  compound  stable  in  air  of  a  purple  colour, 
very  soluble  in  water,  less  soluble  in  alcohol,  and  insoluble  in 
ether;  it  has  remarkably  strong  colouring  powers. 
I  The  colouring  matter  forms  combinations  with  the  prussiates 
which  are  very  stable,  withstanding  the  action  of  sulphuric 
acid,  concentrated  alkalies,  and  boiling  dilute  acids,  but  are 
immediately  decomposed  by  chlorine  and  nitric  acid. 

If  this  colouring  matter  could  be  produced  cheaply,  it  is 
probable  that  its  stable  nature  and  strong  colouring  powers 
would  find  profitable  employment  in  industry.  It  does  not 
dye  fibrous  matters  without  metallic  mordants;  when  mor- 
danted they  arc  easily  dyed  in  weak  acid  solutions. — Muster 
Zeitung,  No.  40,  1 87  5. 


36 


THE  TEXTILE  COLOUR/ST 


8.     Sulphur  as  a  Mordant  for  Aniline  Green, 


The  report  lately  made  by  Messrs.  Schaeffer  and  Vauchcr 
upon  this  mordant,  necessitates  a  reference  to  Mr.  C.  Lauth's 
previous  papers,  which  date  respectively  15th  June,  i872»  and 
i6th  April,  1873,  and  the  whole  may  be  found  in  the  August 
number  of  the  Bulletin  of  the  Industrial  Society  of  Mulhouse 
for  1875. 

The  first  paper  of  Mr.  Lauth  was  in  a  scaled  packet  deposi- 
ted on  the  date  given;  he  says  in  it  that  aniline  green, "which 
IS  usually  obtained  by  the  action  of  methyl  upon  rosanihne,  was 
employed  largely  in  silk  and  cotton  dyeing.  Up  to  that  time 
it  had  not  been  much  used  in  woollen  dyeing  for  want  of  a 
good  method  of  applying  it.  He  discovered  in  November, 
1871,  that  if  wool  was  boiled  in  a  mixture  of  hyposulphite  of 
soda  and  a  salt  of  zinc  it  acquired  an  affinity  for  aniline  green, 
either  alone  or  combined  with  picric  acid.  Some  pieces  were 
dyed  by  this  process  at  Paris,  but  it  was  found  that  the  mor- 
danting was  very  uneven.  The  first  intention  was  to  fiK 
sulphide  of  zinc  upon  the  wool,  this  being  known  to  act  as  a 
mordant  in  several  cases,  and  the  hyposulphite  of  soda  seemed 
a  proper  agent  for  the  purpose,  and  in  fact  it  was  ascertained 
that  zinc  was  fixed  upon  the  wool. 

Upon  closer  examination  he  was  assured  that  it  was  noti 
the  sulphide  of  zinc  which  was  acting  as  the  mordant,  and  the 
zinc  salt  was  really  useless  except  for  its  acidity,  for  hyposul- 
phite of  soda  and  sulphuric  acid  alone  mordanted  the  wool 
belter  than  any  other  preparation.  As  sulphur  and  sulphurous 
acid  are  the  only  results  of  the  action  of  these  bodies,  one  of 
these  two  must  be  the  mordant.  He  found  out  that  it  was  the 
sulphur,  and  demonstrated  that  sulphur  Intimately  fixed  on 
wool  or  combined  witli  it  was  an  excellent  mordant  for  aniline 
green,  and  that  recently  precipitated  sulphur  was  dyed  by 
aniline  green;  and  that  shades  of  greater  beauty  and  intensity 
were  produced  than  it  had  been  possible  to  obtain  previously. 
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He  believes  that  this  is  the  first  time  that  sulphur  was  shewn 
to  be  a  mordant,  and  it  appeared  not  inappropriate  to  recall 
the  fact  that  in  the  making  of  aldehyde  green  the  sulphur  in 
the  nascent  state  acts  a  vcr>'  important  part,  and  that  there 
seemed  to  be  some  analogy  between  the  two  facts. 

tThe  specimen  was  dyed  as  follows : —  1 

Crystallized  aniline  green,  Poirriers 0*2  grammes.        " 
'       Water    600  „ 

Picric  aqid 0*07        „  J 

Acetate  of  zinc 0*60        „  ■ 

Hyposulphite  of  soda  0*60       „  I 

The  wool  was  mordanted  with — 
Water 600  grammes. 
I       Hyposulphite 3        ».  ■ 

Sulphuric  acid    2         „ 
In  the  paper  of  i6th  April,  1873,  Mr.  Lauth  describes  some 
modifications  which  were  found  necessary  in  practice.     The 
sulphur  gave  the  wool  a  peculiar  feel;  it  became  soft,  lost  its 
elasticity,  and  was  sensibly  contracted.     To  prevent  this  it  is 
I       necessary  to  add  a  certain  amount  of  alum  or  salt  of  zinc, 
'       "which  counteracts  effectively  this  action  of  the  sulphur.     It  is 
important  that  the  wool  should  be  quite  free  from  metals,  the 
I       least  trace  of  which  blackens  the  wool;    a  treatment  witli 
!       hydrochloric  acid  avoids  this  danger. 

For  dyeing  bluish  greens  no  addition  Is  required  to  the 
water  for  dyejng,  but  for  yellower  shades  obtained  by  means 
of  picric  acid,  for  example^  good  results  are  obtained  by  using 
acetate  of  zinc  with  the  picric  acid;  the  acetate  of  zinc  is 
slowly  decomposed,  setting  free  sufficient  acid  to  develop  the 
yellow;  when  the  yellow  is  risen,  acetate  of  soda  is  added,  and 
the  green  dyes.  With  acetate  of  zinc  and  acetate  of  soda  the 
dyer  can  obtain  at  will  all  shades,  yellowish  and  bluish,  with- 
out at  all  emptying  the  vessel. 
■  It  would  be  wrong  to  suppose  that  any  variety  of  sulphur 
deposited  upon  wool  would  serve  as  a  mordant.  Thus,  a  solu- 
tion of  flowers  of  sulphur  in  sulphuret  of  carbon,  or  a  dcposi- 
ption  of  sulphur  from  a  poly-sulphide,  by  means  of  acid,  would 
only  give  poor  results.    The  sulphur  mordant  is  insoluble  sul- 
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phur,  clectro-posittve  sulphur  arising  from  the  decomposition 
of  hyposulphites.  The  following  experiment  proves  it:  when 
mordanted  wool  is  exhausted  with  sulphuret  of  carbon  it  does 
not  in  the  least  lose  its  property  of  attracting  aniline  green, 
and  on  the  contrary  the  wool  prepared  with  this  solution 
(even  in  a  concentrated  state)  of  sulphur  in  sulphuret  of  carbon, 
has  no  more  affinity  for  the  colour  than  wool  which  has  not 
been  submitted  to  any  preparation. 


Messrs.  Schaeffer  and  Vaucher  refer  to  the  usual  process  of 
dyeing  w^ith  green  on  wool,  by  first  using  an  alkaline  liquid, 
followed  by  an  acid,  and  state  that  the  result  is  inferior  to 
Lauth's  process.  In  most  manufactories  Lauth's  process  has 
been  modified,  but  the  principle  is  the  same,  and  it  is  an 
operation  requiring  much  care,  and  it  is  scarcely  necessary  to 
state  that  whatever  vessels  are  employed  must  be  free  from 
copper  or  other  metals  which  give  coloured  sulphurets. 

To  obtain  good  results  it  is  important  that  no  more  than 
the  necessary  amount  of  sulphur  should  be  deposited  upon  the 
wool,  when  an  excess  of  hyposulphite  is  used  the  amount  of 
sulphur  fixed  is  naturally  increased,  but  the  shades  obtained 
are  dull»  the  wool  contracts  and  requires  a  special  feci;  with 
proper  proportions  any  desired  depth  can  be  obtained. 

They  found  that  to  avoid  uncvenness  in  dyeing,  it  was  pre- 
ferable to  boil  the  wool  for  fifteen  minutes  in  the  hyposulphite 
before  adding  the  sulphuric  acid ;  when  tlie  process  is  well  con- 
ducted the  liquor  remains  quite  clear.  When  the  sulphur  has 
been  deposited,  the  woo!  is  washed  and  then  dyed,  as  de- 
scribed by  M.  Lauth.  The  reporters  believe  they  have  proved 
that  the  sulphuret  of  zinc  plays  an  important  part  in 
Lauth's  process,  especially  in  the  dyeing,  for  nearly  all 
the  trials  which  were  mordanted  in  the  presence  of  zinc 
salts  were  superior  in  brightness  to  those  mordanted  with 
sulphur  alone,  and  dyed  without  addition  of  a  salt  of  zinc 
The  zinc  salt  is  useful  not  only  in  preventing  the  soften- 
ing of  the  wool  in  the  mordanting,  and  in  yielding  acid 
in  the  dyeing,  to  permit  the  yellow  developing,  but  it 
gives  rise  also  to  a  small  quantity  of  sulphurctof  zinc,  which  is 


THE  TEXTILE  COLOURIST. 


39 


jsential  for  obtaining  lively  sl^ades.    Moreover,  they  analyzed 
»me  samples  of  merino  which  had  been  dyed  by  this  pro- 
and  found  a  perceptible  quantity  of  sulphuret  of  zinc 
ixcd  upon  the  cloth.     They  conclude  by  congratulating  the 
inventor  upon  the  excellent  results  obtained,  and  assert  that 
he  has  proved  his  priority  in  a  discovery  which  promises  use- 
ful applications  in  printing  as  well  as  in  dyeing. 


p.     British  and  Foreign  Patents,  from  the  Commissioners  of 

Patatts   yournal^   November  i6ih    to  December  i^thy   i8ySi 

tciusive. 

Singeing,  Shearing,  etc. 

4009.  AUGUSTE  HvACINTHE  BLANCHE,  of  Boulevard  Saint- 
Denis,  No.  I,  at  Paris,  manufacturer,  for  an  invention  of 
"Improved  machinery  or  apparatus  for  singeing  woven 
fabrics." — Dated  iStli  November,  1875. — Provisional  pro- 
tection has  been  granted  for  this  patent, 
107,368.  HUGOT,  for  "Emery  or  other  hard  cylinders  or 
bodies  for  removing  the  felt  from  dried  fabrics." — Dated 
1st  May,  1875. — French  patent. 
.1071838.  Mancin  and  MoNNOT,  for  "Improvements  in  shear- 
ing machines." — Dated  27th  April,  1875.— French  patent 
38,112.  J.  Monks,  a  patent  of  improvement  for  "Improve- 
^^  mcnts  in  shaving  or  shearing  machines,  &c." — Dated  27th 
^B  October,  1875. — (Original  patent,  7th  May,  1875.) — Bel- 
^H  gian  patent. — Sec  also  French  patent,  No.  107,935;  ^"d 
^H       English  patent,  6th  November,  1874. 

^^  BleacMng, 

1954-  Tho.mas  Fletcher,  of  Newton.  Hyde,  in  the  county 
of  Chester,  for  an  invention  of  "Improvements  in  appara- 
tus employed  for  bleaching  cotton  or  otlicr  fibrous  sub- 
stances or  fabrics."— Dated  13th  November,  1875. — Pro- 
visional protection  has  been  granted  for  this  patent. 
118. — Alexander  Melville  Clark,  of  53.  Chancery  Lane, 
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in  the  county  of  Middlesex,  patent  agent,  "An  improve- 
ment in  bleaching  vegetable  fibrous  substances." — A 
communication  to  him  from  abroad  by  Charles  Louis 
Joseph  Coinsin-Bordat,  of  Paris,  France. — Notice  to  pro- 
ceed has  been  given. 

107,185.  SCHULTZ,  of  Rouen,  for  "Improvements  in  bleach- 
ing  cotton  fabrics." — Dated  ist  April.  1875. — French 
patent;  probably  the  same  as  the  English  patent  No, 
499,  to  Thomas  HolHday,  which  see. 

99,066.  Michel,  for  "Improvements  in  firing  bucking-ap- 
paratus, &c." — Dated  7th  April,  1875. — Certificate  of 
addition  to  French  patent 

107,701.  Leclerc,  of  Paris,  for  "A  liquid  called  'Panama 
spirit,'  for  cleaning  and  scouring  fabrics." — Dated  21st 
April,  1S75. — French  patent. 

107,280.     Planeau,  for  "A  cold  process  for  obtaining  con 
centratcd  bleaching  liquid." — Dated  17th  March,  i87S.^-_ 
French  patent. 

107,906.  Rousseau,  of  Paris,  for  "Bleaching  and  decolour- 
ing animal  substances,  silk,  wool,  hair,  feathers,  and  down, 
by  using  ozone  and  oxygenated  water,  obtained  by  elec 
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tricit>\" — Dated  ist  May,  1875. — French  patent.  ^| 


108,018.  ComsiN-BoRDAT,  for  "A  process  of  bleaching 
vegetable  substances."— Dated  13th  May,  1875.— French 
patent. 

Drying. 

4141.  C.  Haubold,  of  Chemnitz,  for  "Improvements  in 
centrifugal  dr>ing  machines." — 5  years. — Dated  17th 
August,  1875. — Saxon  patent. 

106,993.  BiKN,  of  Sedan,  for  "A  machine  for  drying  cloth 
rolled  on  an  horizoptal  cylinder."— Dated  2Sth  March, 
1875. — French  patent 

100,288.  MoiSON,  for  "A  machine  for  drying  "stuffs,  thread, 
and  textile  substances. "^Dated  nth  May,  1 87 5. — Cer- 
tificate of  addition  to  French  patent 

Dyeing,  Printing,  and  Staining. 
3095.    Thomas  Henry  Rees.  of  Hexford  Villa.  New Bamel 
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in  the  county  of  Hertford,  "An  improved  method  of 
producing  raised  or  sunken  designs  on  sheet  metal," — 
Notice  to  proceed  has  been  given. 

4177.  Mark  French  Anderson,  Licentiate  Royal  College 
of  Physicians,  Edinburgh,  and  Member  of  the  Royal 
College  of  Surgeons,  England,  of  15,  Priory  Row,  in  the 
city  of  Coventry,  and  Alexander  Rotheuham,  silk 
dyer,  of  Spon  Street,  in  the  city  of  Coventry,  for  an 
invention  of  "Improvements  in  dyeing  silk  and  cotton, 
and  in  preparing  silk  and  cotton  for  the  manufacture  of 
ribbons  and  for  other  purposes." — Dated  2nd  December, 
1S75. 

87,540.  Grison,  for  "Dyeing  cloth  and  other  material  with 
mixed  animal  and  vegetable  substances." — Dated  10th 
May,  1875. — Certificate  of  addition  to  French  patent 

105,528.  Grison,  for  "Dyeing  stuff  for  fulling."— Dated 
loth  May,  1875. — Certificate  of  addition  to  French  patent. 

107,243.  Lerocher  and  Son,  for  "Obtaining  stripes  of  dif- 
ferent colour  on  stuffs  dyed  in  pieces." — Dated  5th  April, 
1S75.— French  patent. 

107,781.  Vautier,  for  "Obtaining  dyed  stripes  of  various 
colours  on  presspoint  and  gauze." — Dated  Sth  May,  1875. 
— French  patent. 

107,146.  Petitdidier,  for  "Dyeing  silk  fabrics." — Dated 
loth  March,  1875. — Probably  the  same  as  the  English 
patent,  No.  1094,  25th  March,  1875,  to  the  same  name. — 
French  patent. 

108,034.  MiLLE,  of  Amiens,  for  "A  dyeing  machine  with  a 
continuous  alternate  motion." — Dated  nth  May,  1S75. 

108,156.  DucosTE,  of  Bordeaux,  for  "Colouring  benzine  and 
and  mineral  volatile  oils  for  dyeing." — Dated  7tli  June, 

1875. 
4137.     F.  Bartels  and  Dr.  Freise,  of  Gottingcn,  for  "A 

new  dyeing  process."  —  5   years. — Dated    31st  August, 

1875. — Saxon  patent    « 

168,991.     J.\MES   Harley,   of   Lowell,  Mass.,   for   "Dyeing 

and  calico  printing." — Application  filed  30th  September, 

1875. — American  patent. 
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108,013.    Andrk  and  Gantillon,  for  "A  photo-galvi 
plastic  process  for  engraving  plates  and  rollers  for  print- 
ing stuffs." — Dated  iith  May,  1875, — French  patent. 

The  following  Patents  Jiave  become  void, 

3545.  AUGUSTE  Chiffkay,  of  Maronnmc,  department 
Seine  Inferieurc,  in  tlie  republic  of  France,  merchant,  for 
an  invention  of  "An  improved  system  of  printing  at  the 
same  time  one  or  more  colours  on  both  sides  of  a  cloth, 
and  to  produce  simultaneously  some  ribs  squaring  witli 
those  colours." — Dated  26th  November,  1872.  ^| 

3616.  John  Carti-:r  Ramsdmn,  of  Smith  House,  Ltght-^ 
cliffe,  in  the  parish  of  Halifax,  in  the  county  of  York, 
manufacturer,  and  jAMES  Marsland  Tankard,  of  Bow- 
ling Hall.  Bradford,  in  the  county  aforesaid,  worsted 
spinner,  for  an  invention  of  "A  new  and  improved 
method  of  and  apparatus  for  staining  or  dyeing  velvets 
and  all  other  woven  fabrics  and  for  producing  designs  1 
and  figures  thereon." — Dated  30th  November,  1872. 

3620.  John  Carter  Ramsden,  of  Smith  House,  Light- 
cliffe,  in  the  parish  of  Halifax,  in  the  County  of  York, 
manufacturer,  and  Jamks  Marsi.anu  Tankard,  of  Bow- 
ling Hall,  Bradford,  in  the  county  aforesaid,  worsted 
spinner,  for  an  invention  of  "New  and  improved  methods 
or  processes  of  and  apparatus  for  staining  or  dyeing 
fibrous  filaments  when  in  the  raw  or  when  in  a  partly^ 
prepared  state." — Dated  2nd  December,  1872. 


Colouring  Matters. 

2713.  John:  Auchinvole,  of  Glasgow,  in  the  county 
Lanark,  North  Britain,  merchant,  for  "  Improvements  in 
recovering  surplus  indigo  from  textile  materials  or 
fabrics." — A  communication  to  him  from  abroad  by 
Camilla  Bouhon,  residing  at«Ensival,  in  Belgium.— Notice 
to  proceed  has  been  given. 

4138.    Alexander  Melville  Cl^vrk,  of  53,  Chancery  Lan< 
in  the  county  of  Middlesex,  patent  agent,  for  an  inven- 
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tion  of  "  Improved  processes  for  the  manufacture  of 
artificial  purpurine  and  other  colouring  matters,  together 
with  the  application  of  such  products." — A  communication 
to  him  from  abroad  by  William  Jules  Samuel  Grawltz, 
of  Paris.  France. — Dated  29th  November,  1875. 

4208.  George  Hill  Underwood,  of  Manchester,  in  the 
county  of  Lancaster,  for  an  invention  of  "  Improvements 
in  the  treatment  of  indigo  for  dyeing  and  printing. — 
Dated  6th  December,  1875. 

78.  J.  NOWAK,  of  Carolinenthal  for  "  Obtaining  the  fine  dye 
quercitrine  from  the  raw  quercitron-bark." — 3  years, — 
(Secret.) — Dated  6th  June,  1875. — Austrian  patent. 

105.130.  GraWITZ,  for  "Producing  aniline  black  on  tissues, 
&c." — Dated  29th  April,  1875.— French  patent 

ITotice  of  Application  has  been  given  for  Leave  to  bring 
in  a  BiU  to  continue  and  confirm  &c.,  in  Parliament, 
SesBion,  1876. 

1802.  Smith's  Patent  for  "Improvements  in  tlie  extraction 
of  indigo  and  other  similar  substances  from  plants  con- 
taining such  substances." — Dated  15th  June,  1872, 

Water  Purification. 

2521.  Charlton  James  Wollaston,  of  65,  Wcstbourne 
Park  Road,  in  the  county  of  Middlesex,  for  "Improve- 
ments in  the  purification  and  decolorization  of  dye  waters 
and  waters  which  have  been  employed  in  washing  lead 
minerals." — Notice  to  proceed  has  been  given. 

105,988.  Henry,  for  "A  continuous  apparatus  for  removing 
lime  from  water  for  industrial  purposes." — Dated  25th 
March,  1875. — French  patent. 


Steaming. 
117.    C.  TniERRY-MlEG,  of  Paris,   for    "Improvements   in 
steaming,  dyed,  painted,  or  printed  fabrics,  being  a  new 
method  of  fixing  and  developing  colours  on  tissues." — 
I  year.— Dated  24th  May.  1S75.— Italian  patent. 
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109.  C.  Thierry-Mieg,  of  Paris,  for  "Fixing  colours  on 
tissues,  or  improvements  in  steaming  dyed  or  printed 
fabrics." — I  year. — (Secret.) — Dated  nth  June,  1875.— 
Austrian  patent. — Probably  the  same  as  the  English 
patent  to  Clark»  No.  15S7,  29th  April,  1875,  which  see 
also  patented  in  Franca 

106,687.    TuiERRY-MlEt;,  for  "Improvements  in   steam: 
prints." — Dated  26th  April,  1S75. — Certificate  of  addition 
to  French  patent  M 

107,890.  CORDILLOT  and  Mather,  for  "Improvements^! 
apparatus  for  steaming  prints." — Dated  1st  May,  1875. — 
Frey h  patent — (English  patent,  9th  February,  x  875.) 
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Silk  Treatment.  ^ 

107,171.    GiLLET  and  Son.  for  "  Means  of  increasing  the 

gloss  and  softness  to  the  touch  of  dyed  silks." — Datec 

19th  March,  1875. — French  patent 
102,560.     FAliRE,   for  "A  machine  for  singeing  silk  stuff."— 

Dated  23rd  March,  1875. — French  patent 
169.377.    Wm.  H.  Seaman,  of  New  York.  N.Y.,  for  "Pro 

cesses  for  testing  the  purity  of  dye  in  black  silk  threat 

or    fabrics/' — Application    filed    4th    August,    1875.— 

American  patent 

Uriif,  —  "The  silk  to  be  te&ted  is  immersecl  in  a  liquid  consisting  of  s  sati 
rated  solution  of  oxalic  acid,  to  which  a  portion  of  hydrochloric  acid  odi 
camphor  may  be  oiUIcd.  The  dye  is  discharged  from  the  fabric  or  threu 
in  a  d^rec  proportionate  to  its  purity,  leaving  the  malcrial  paler  in  coloui 
The  depth  of  colour  in  liquid  and  the  colour  of  material  after  immersion  ar 
indiutivc  of  the  purity  of  the  dye." 

Ciaim, — "  The  process  of  treating  black  silk  threat!  and  fabric  by  immei 
sion  in  a  chemical  liquid  of  which  oxalic  acid  is  the  boAe,  at  herein  described 
for  the  purpose  of  ascertaining  the  purity  of  the  dyci  as  set  forth." 

Yams,  Hanks,  &c. 

3379.  Robert  FeRGUSSON,  of  the  city  of  Manchester,  threac 
manufacturer,  for  "  Improvements  in  machinery  or  appa 
ratus  for  applying  size  and  colour  to  yarns  or  threads."— 
Notice  to  proceed  has  been  given. 

3979.    George  PatoNp  of  the  firm  of  Paton,  Cook,  ant 
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Company,  of  Glengamock,  in  the  county  of  Ayr,  North 
Britain,  for  an  invention  of  "  Improvements  in  dyeing 
and  dressing  or  sizing  and  othenvise  preparing  warp 
yams,  and  in  apparatus  therefor." — Dated  i6th  Novem- 
ber. 1875. — Provisional  protection  has  been  granted. 
lfijj,932.  Jas.  Short,  of  New  Brunswick,  N.J.,  for  ''Yam- 
printing  machines." — Application  filed  13th  March,  1875. 
— American  patent. 

Briff. — "The  yara  is  wound  upon  ihettnim,  when  the  car  carrying  the 
phnlingwheel  is  automatically  moved  tninsverscty  to  iL" 

Patent  xvhich  has  became  Void. 

3J97.   John  Wilkinson,  the  younger,  Samuel  Fillingham, 
and  Ja-MES  Pardoe,  all  of  St.  Helen's  Mills,  Leeds,  in 
the  county  of  York,  and  Wn.LlAM  Glover,  of  Balne 
Lane  Mills,  Wakefield,  in  the  said  county,  Manager,  for 
an  invention  of  "  Improvements  in  machinery  or  appa- 
ratus  for  scouring,   preparing   for    printing,    bleaching, 
I        cleansing,  and  drying  worsted,  woollen,  or  other  yams, 
'        and  for  beaming  or  winding  the  yarns  on  to  bobbins." — 
\       Dated  29th  November,  1872. 

^V  Treatments  of  Wool, 

PPb.    Edward  Thomas  Hughes,  of  the  firm  of  Hughes 

F       and  Son,  patent  agents,  123,  Chancery  Lane,  London, 

*'  Improvements  in  machinery  or  apparatus  for  washing 
I        and   scouring   wool." — A  communication   to   him    from 

abroad  by  Victor  Weiss,  of  Langensalza,  Prussia. — Notice 

hto  proceed  has  been  given. 
7.  Joseph  Jefferson,  Cornelius  Jeffersok,  Lazarus 
Jefferson,  and  Mordecai  Jefferson,  all  of  Bradford, 
in  the  county  of  York,  machine  makers  and  iron  and 
brass  founders,  "  Improvements  in  machinery  for  wash- 
ing wool  and  other  fibres." — Notice  to  proceed  has  been 
given. 
4088.  Edwin  Powley  Alexander,  of  14,  Southampton 
Buildings,  in  the  county  of  Middlesex,  consulting  engineer 
and  patent  agent,  for  an  invention  of  **  A  new  or  im- 
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proved  mode  or  method  of  and  apparatus  for  efTccting 
the  carbonization  of  vegetable  materials  contained  in 
wool,  woollen  rags,  or  other  animal  substances." — A 
communication  to  him  from  abroad,  by  Daniel  Michel,  of 
Paris,  in  the  republic  of  France,  woollen  waste  manu- 
facturer.— Dated  25th  November,  1875. 

4168.  Alfred  Ford,  of  19,  Blandford  Square,  in  the  county 
of  Middlesex,  gentleman,  for  an  invention  of  "  Improve- 
ments in  the  method  of  cleansing  wool  and  of  recovering 
the  products, — Dated  2nd  December,  1875. 

421 1.— William  Shaw  Nichols,  of  Globe  Mills,  Manning- 
ham,  Bradford,  in  the  county  of  York,  engineer,  for  an 
invention  of  *' Improvements  in  machinery  or  apparatus 
for  scouring  or  washing  wool  or  other  fibres." — Dated  6th_ 
December,  1875. 

102,319.     Caminadi,  sen.  Son,  for  "Apparatus  and  chemical 
agents  for  trying  and  sifting  woollen  rags,  disaggregating 
vegetable  substances,  cleansing  wool,  and  dyeing,  &c."- 
Datcd  24th  Februarj^  1875. — French  patent. 

107,045.     Raulin,  of  Paris,  for  **A  chemical  process  of  di 
stroying  vegetable    substances   in   wool    by  means    of 
liquids  and  gases,  and  especially  of  hydrochloric  acid, 
— Dated  ist  March,  KS75. — French  patent. 

107,115.     ViVN  HaECHT,  for  "Utilizing  the  magma  or  re; 
dues  of  wool-suds." — Dated   5th  March,  1875. — French 
patent 

107,297.     Daudier,  sen.  and  jun.,  for  "Cleansing  stuffs 
means  of  an  oleic  agent." — Dated  18th,  March,  1875. — 
French  patent. 

107,297.    Daudier,  sen.  and  jun.,  for  "Oleic  cleansing 
wool."— Dated  12th  April,  1875. — Certificate  of  addition 
to  preceding  patent. 

107,317,  Raulin,  of  Paris,  for  "Treatment  of  wool  when 
liquids  and  gases  are  used  chemically  for  cleansing," — 
Dated  iSth  March,  1875.— French  patent 

107,366.  GUOSSMLIN,  sen.  and  jun.,  of  Sedan,  for  '*A  double- 
action  machine  for  teasing  and  smoothing  woollen  and 
cotton  stuff."— Dated  28th  April,  1875.— French  patent., 
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I07,s6a    Chaudet,  of  Rouen,  for  "A  combination  of  known 

machines  for  cleansing  wool." — Dated  lOth  May.  1875." 

French  patent. 
107^615.    Trotrv-Latouciie,  Brothers,  for  "A  machine  for 

unburring  wool." — Dated    lOth   April,    1875. —  French 

patent 
ioS/321. — Daudier,  sen.  and  jun.,  for  "Cleaning  wool  by  dry 

steam." — Dated  nth  May,  1875. — French  patent 
108,153.     ClouGH,  for  "Improvements  in  apparatus  employed 

for  washing  and  cleansing  wool  and  other  fibres." — Dated 

24th  May,  1873. — (English  patent,  30th  November,  1S74.) 

— French  patent 

Faper^  Ao. 

4134.  James  Hummerston,  of  Leeds,  in  the  county  of 
York,  for  an  invention  of  "Improvements  in  machinery 
for  printing  on  paper,  floor-cloths,  and  woollen  or  other 
woven  or  felted  fabrics," — Dated  29th  November,  1875. 

107,329.  Deshays,  of  Rouen,  for  "A  machine  for  bronzing 
and  powdering  printed  and  wall  paper." — Dated  23rd 
April,  1875. — French  patent. 

107,527.  Chouliac,  of  Paris,  for  "A  guide-ruler  for  printing 
oil-cloth." — Dated  7th  April,  1875. — French  patent 

Finishing  ProcesaeB. 

3889.  James  Walker  Tattersfield,  of  the  firm  of  George 
Tattersficld  and  Co.,of  Dewsbury,  in  the  county  of  York, 
for  the  invention  of  "  Improvements  in  machinery  or 
apparatus  for  finishing  woven  fabrics." — Provisional 
protection  has  been  granted. 

4062.  James  Smith,  of  Oldham,  in  the  county  of  Lancaster, 
for  an  invention  of  "  Improvements  in  apparatus  for 
plaiting  fabrics." — Dated  23rd  November,  1S75. — Pro- 
visional protection  has  been  granted. 

4243.  Daniel  Nickols,  of  Manchester,  in  the  county  of 
Lancaster,  engineer,  for  an  invention  of  "  Improvements 
in  machinery  for  plaiting  fabrics." — Dated  Sth  December, 
1875. 
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4108.    To  Thomas  Benjamin  Willans,  of  Vale  Mills, 
Rochdale,  in  the  county  of  Lancaster,  for  the  invention 
of  "  Improvements  in   finishing  woollen  fabrics  and  in 
apparatus  therefor," — Provisional   protection    has    bee 
granted. 

104423.    TORLOTIN,  for    "Size  for  thread   and   tissues,' 
Dated  13th  March,  1875. — French  patent. 

^07,055.     Beck,  sen.,  Son,  for   "Modifications  in  the  con- 
struction of  machines  employed  for  glossing  stuffs.'*- 
Dated  19th  March,  1875. — French  patent. 

107,423.     Bertier,  for  "A  machine  for  bronzing  gilt  am 
silvered    paper,    for    smothing    fancy    paper,    and    fc 
glossing  tissues. — Dated   26th    March,    1875. — Frem 
patent. 

107.434.  FroMM,  for   "An  apparatus  for  damping  fabrics 
for  printing  and  dressing." — Dated  26th  March,  1875, 
French  patent. 

107.435.  Garnier,  for  "  A  process  for  dressing  tissues.*' 
Dated  27th  March,  1875.^ — French  patent. 

107,445.     Marcadikr,  for   "A   tenter  for  tissues/' — Dat< 

30th  March,  1S75. — French  patent, 
107,477.    Martin,  of  Lyons,  for  "  Improvements  in  machine 

for  dressing  stuff." — Dated   27th  April,   1875. — Frenc^™ 

patent  ^H 

107,544.    Pierron  and  Dehaitre,  for  "An  apparatus  for 

damping  fabrics  for  dressing." — Dated  5th  April,  1875. 

French  patent. 
107,763.     FoURNiER,  of  Sedan,  for  "A  carriage  for  tenterii 

cloth." — Dated  i8th  May,  1875.— French  patent. 
169,054.    Leopold  Sternberger,  of  Philadelphia,  Pa.,  for, 

"Starching  machines." — Application  filed  loth  July,  187] 

— American  patent. 

Brief. — *'Two  rollers  revolve  in  a  suitable  frame,   ihe  lower  one  beii 
longer  than  the  upper  one,  and  having  a  groove  at  each  end.     The  joumaU 
of  the  rollers  have  their  bearings  outside  of  the  frame." 

107,938.    Palmer,    for    "Improvements    in    apparatus    fc 
tentering,  drawing,  drying,  and  finishing  cloth  and  other 
stuff," — Dated  3rd  May,  1875.— French  patent 
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To8,oio.  Rhodes,  Schillito.  and  Speed,  for  "Improve- 
ments in  finishing  woollen,  yarn,  and  other  filamentous 
substances." — Dated  nth  May.  1875. — French  patent. 

108,037.  JURIE.  of  Paris,  for  *'A  mechanical  and  capillary 
process  of  finishing  or  sizing  tissues." — Dated  12th  May, 
1875. — French  patent. 


3836.  William  Walton  Urquhart  and  Joseph  Lind- 
say, of  Dundee,  in  the  county  of  Forfar,  North  Britain, 
engineers,  for  an  invention  of  "Improvements  in  ma- 
chinery or  apparatus  for  calendering,  mangling,  or  finish- 
ing woven  fabrics." — Dated  i8th  December,  1872. — The 
stamp  duty  of  £^^0  has  been  paid  upon  this  patent. 


Abstracts  from  complete  Specijicaiions  of  Patents, 


[These  abstracts  are  confined  to  patents  for  which  application  was 
made  in  the  year  1875;  the  full  titles  of  all  patents  connected  with 
colouring  scaled  in  the  year  1875  will  be  found  in  the  next  number 
of  the  Textile  Colourist.  These  abstracts  will  be  continued  as  the 
specifications  appear,  and  it  is  further  intended  to  give  condensed 
abstracts  of  patents  dating  from  1866,  unless  the  Commissioners 
of  Patents  should  publish  a  third  volume  of  Abridgements.] 

Bleaching, — Schultz's  patent,  No.  499,  communicated  to 
Holliday,  is  for  bleaching  cotton  goods  without  the  use  of 
caustic  lime.  The  fabric  to  be  bleached,  after  being  wetted, 
is  submitted  to  the  action  of  a  weak  solution  of  an  acid,  say 
hydrochloric  acid  at  2"  Bcaumc  (about  3^^  Twaddle).  It  is 
then  afterwards  washed  with  water  and  boiled  in  a  liquor 
containing  soap,  preferably  resin  soap,  and  then  in  some 
cases  again  boiled  with  soda  or  potash  and  washed.  The 
fabric  is  submitted  to  the  action  of  chloride  of  lime  and  sours 
in  the  ordinary  way.     "By  these  means,"  says  the  patentee, 
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"the  use  of  lime  is  rendered  unnecessary,  and  the  formation 
of  lime  soap  is  thereby  avoided,  but  the  various  after  pro- 
cesses herein  referred  to  may  be  considerably  varied." 

Blcachiug. — Wirth's  communication  from  Van  Baerle,  No. 
1382,  is  for  bleaching  various  fibrous  substances,  as  "flax, 
hemp,  jute,  cotton  as  fibre,  yarn,  cloth  or  in  the  crude  state.'* 
The  process,  which  is  described  in  rather  imperfect  English, 
consists  in  leaving  the  articles  to  steep  in  a  cold  solution  of 
silicate  of  soda;  if  the  strength  of  the  silicate  be  l"  B.  three 
days'  steeping  is  required,  but  if  the  strength  be  5°  B.  twenty- 
four  hours*  time  suffices.  After  steeping,  the  excess  of  silicate 
is  pressed  out,  the  material  washed  with  cold  water,  and 
placed  in  a  weak  solution  of  chloride  of  lime  or  bleaching 
powder.  The  patentee  declares  *'it  will  be  seen  that  the  thus 
treated  material  bleaches  much  quicker,  and  is  rendered  more 
beautiful  without  that  the  fibre  is  attached  (sic)  as  much  as 
with  the  processes  hitherto  known." 

Desigtu. — Guerin*s  communication  to  Clark,  No.  707,  is  for 
enlarging  or  reducing  designs.  The  design  to  be  enlarged  is 
drawn  on  a  circular  sheet  of  india-rubber,  thickened  around 
its  circumference  to  form  a  beaded  edge,  which  is  firmly 
clamped  between  two  metal  rings,  forming  a  circular  frame. 
The  point  in  the  apparatus  is  in  uniformly  stretching  the 
india-rubber  sheet,  by  wiiich  correct  reductions  or  enlarge- 
ments can  be  obtained.  fl 

Steaming. — Cordillot  and    Mathers*  patent   for  steaming,™ 
No.  479,  is  applicable  to  that  class  of  colours  which  do  not 
require  high  steam,  and  it  is  of  what  may  be  called  the  semi- 
continuous  sort.     The   steaming  chamber  is  fixed,  with   a 
curved  steam-chest  roof,  and  the  drawing  shews  six  waggons 
in  it,  running  on  rails,  having  their  entrance  and   exit  on 
opposite  sides.     The  goods  to  be  steamed  are  fed  into  the 
chamber  over  a  feed  roller,  and  two  small  guide  rollers,  at  full^ 
width,  the  piece  traverses  the  chamber  two  or  three  time^jH 
and  is  then  deposited  as  it  may  fall  into  one  of  the  waggons ; 
when  the  waggon  is  full  both  end  doors  are  opened,  and  by 
introducing  another  waggon  the  full  one  is  propelled  a  step 
further  and  the  filling  is  resumed  in  another,  and  so  on  until 
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the  first  waggon  has  been  sufficiently  long  in  the  steam,  when 
it  ts  expelled  by  the  exit  door,  an  empty  one  being  intro- 
duced at  the  entrance  door,  and  so  on.  The  point  here  is, 
that  it  is  found  that  some  styles  can  be  safely  steamed  in  a 
heap  (alizarine  styles),  provided  they  are  thoroughly  hot 
before  heaping  and  not  too  densely  heaped,  and  these  condi- 
,tions  are  fulfilled  by  passing  tlie  goods  through  a  considerable 
space  in  a  steam  atmosphere  before  they  fall  into  the  waggon, 
and  not  having  the  waggons  too  large.  The  danger  from 
drops  of  condensed  water  is  guarded  against  by  having  all  the 
rollers  heated,  &c.:  provision  is  made  for  saturating  the  steam 
with  moisture  before  it  enters  the  closed  chamber. 

f€lted  Fabrks. — Tavcmier  and  Matheson's  patent,  No.  36t^ 
is  for  a  method  of  obtaining  mixed  colours  by  combining  natu- 
rally dark  coloured  wool  with  light  coloured  wool,  and  when 
felted  dyed  in  any  suitable  manner.  Supposing  it  is  dyed  red, 
then  the  black  or  dark  coloured  wools  not  being  affected  by 
the  red  dy^^  remain  black  or  dark  coloured,  and  the  light 
coloured  wool  becomes  red,  forming  a  black  and  red  mixture 
without  the  necessity  of  two  separate  dyeings  before  felting, 
as  was  hitherto  the  case. 

Fiftis/ung. — Gartside  and  Bradbury's  patent,  No.  2492  refers 
to  what  is  sometimes  known  as  the  Irish  beetle,  that  is,  where 
the  cloth  or  fabric  to  be  finished  is  wound  on  a  roller  or 
cylinder,  and  it  relates  to  the  fallcrs  and  "consists  in  various 
improved  arrangements  and  combinations  of  wrought-iron  or 
Bessemer  steel  and  anti-concussion  materials,  in  order  to  pre- 
vent the  excessive  wear  and  tear  of  the  fallcrs,  and  to  enable 
them  to  resist  the  usual  breaking  action  caused  by  the  inces- 
sant concussion  when  in  use."  The  construction  of  the  [im- 
proved faller  cannot  be  explained  without  drawings  further  than 
to  say,  that  it  is  composed  of  two  wronght-iron  (or  Bessemer 
steel)  straps,  welded  or  cast  at  the  bottom,  and  forming  an 
angle-joint  at  top,  these  arc  filled  in  with  wooden  blocks, 
and  between  the  bcnt-in  end  of  the  tops  of  the  bars,  and  the 
upper  clamp  there  is  a  piece  of  leather,  india-rubber,  or  otlier 
anti-concussion  material. 

Floor-clotk  Printing. — Nairn's  patent,  No.  35,  is  for  pre- 
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paring  floor-cloths  for  printing,  and  consists  in  an  arrangeni 
of  apparatus  lo  facilitate  the  trowelling,  or  applying  paint  to 
the  surface  of  the  cloth,  and  the  subsequent  rubbing  and  d 
ing  of  such  cloth.  The  cloth  is  drawn  off  a  roller  through 
colour,  and  passes  under  a  straight-edge,  or  doctor,  which 
causes  it  to  receive  an  even  coating  of  the  pigment,  the  cloth  is 
then  carried  forward  by  endless  chains  provided  with  clips 
and  hooks.  VVlien  dried,  tlie  cloths  are  rubbed  down  with 
pumice-stone  or  other  suitable  rubbers,  either  by  hand  or 
machinery.  Details  can  only  be  described  in  conjunction  with 
the  drawings. 

Flocking. — Rhodes*  patent,  No.  i6,  is  for  an  apparatus  b 
which  a  more  uniform  distribution  of  the  flocks  is  obtained  in 
the  "milling  machine;"  the  '^confining  spout"  is  made  shorter, 
and  the  distance  from  it  to  the  "throat"  enclosed  so  as  to  keep 
the  fabric  warm ;  there  are  also  various  modifications  in  the 
distributing  apparatus. 

Finishing. — Laycock's  patent,  No.  572. — No  full  specifica 
tion  was  lodged  of  this  patent,  and  it  is  therefore  void ;  thi 
patentee   employed   the   milling  machine  for  stiffening  and 
staining;    for  stiffening  he   employed   flour,   which    may   b 
thrown  on  to  the  material  either  in  the  dry  or  wet  state. 

Colouring  Matter. — Holliday's  patent,  No.  103 1,  is  for  ob- 
taining colouring  matter  by  heating  chlorinated  or  brominated 
anthrachinon  with  strong  sulphuric  acid,  until  the  compound 
obtained  is  soluble  in  water.  "One  part  of  chlorinated  or 
brominated  anthrachinon,  or  a  mixture  of  them  is  heated  in 
an  enamelled  iron  or  other  suitable  vessel  with  about  four 
times  its  weight  of  fuming  sulphuric  acid  for  two  or  three 
hours,  at  a  temperature  of  about  250**  C,  until  a  little  taken 
out  and  added  to  water  shews  no  precipitate.  After  letting 
the  mixture  cool,  it  is  poured  into  about  forty  times  i 
weight  of  water,  then  neutralized  with  lime  and  boiled.  The 
clear  liquor  is  separated,  and  carbonate  of  soda  or  potash  added 
to  it  till  no  more  lime  precipitates,  it  is  then  filtered  or  decan- 
ted, and  the  filtrate  evaporated  to  about  20""  Raum6.  The  pro- 
duct obtained  is  then  mixed  with  about  one  and  a  half  times  its 
weight  of  dry  caustic  soda  in  a  pan,  in  which  it  is  agitated  and 
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heated  to  a  temperature  from  190*  to  215*  Centigrade  for  tliree 
or  four  days,  or  until  such  time  as  it  is  judged  by  frequently 
taking  out  samples  therefrom,  that  the  greatest  quantity  of 
colouring  matter  has  been  formed.  The  mass  is  then  dissolved 
in  water  and  precipitated  by  an  acid,  such  as  sulphuric  and 
muriatic,  and  then  filtered ;  and  the  precipitate,  after  being 
well  washed  with  water,  constitutes  a  colouring  matter  suitable 
for  dyeing  and  printing." 

Silk  Dyeing, — Petitdidier,  in  his  patent,  No.  1064,  states 
that  silk  tissue  loses  its  elasticity  and  crispness  if  moistened 
■with  water,  and  he  proposes  to  banish  water  from  silk  dyeing 
altogether,  employing  instead  cither  alcohol,  benzine,  spirit  of 
turpentine,  sulphuret  of  carbon,  ether,  or  wood  spirit,  as  the 
vehicle  for  dyeing.  As  the  mineral  mordants  formerly  used 
in  silk  dyeing  will  not  dissolve  in  these  fluids,  he  takes  a  mor- 
dant composed  of  6  lbs.  resin  and  33^  oz,  stearic  acid  dissolved 
in  about  7  pints  of  benzine.  The  silk  is  padded  in  the  dye- 
stuff,  steamed,  and  then  washed  off  three  times  in  benzine. 

Oxidised  Fatty  Matters, — Gatty's  patent,  No.  1 24,  is  for  pre- 
paring fatty  matters  to  use  instead  of  oil  in  Turkey-red 
dyeing,  and  the  fatty  matters  produced  are  called  oxidized 
fatty  acids.  Soap  is  dissolved  in  water,  and  solution  of  chlo- 
ride of  lime  added  until  the  fatty  matter  is  precipitated;  10 
to  12  gallons  of  chloride  of  lime,  at  12"  Twaddle,  arc  sufH- 
cieat  for  one  hundredweight  of  good  soap.  After  some 
hours  the  precipitate  is  collected  on  a  filter,  and  then  boiled 
with  muriatic  acid ;  the  liberated  fatty  acids  are  washed  witli 
water,  and  are  fit  for  application  as  a  substitute  for  oil  in 
•^different  processes  of  dyeing  and  printing  Turkey-reds  and 
other  colours  on  cotton  fabrics  and  yams,  in  which  fatty 
adds  are  combined  witli  alumina  as  is  well  understood  by 
dyers  and  printers." 

Itidigo  as  Steam  Colour. — Holliday's  patent,  No  498,  is  for  a 
steam  colour  from  reduced  indigo  and  oxide  of  tin.  The 
indigo  is  reduced  to  indigo  white  by  any  of  the  known  pro- 
cesses, the  paste  is  then  mixed  with  gum  and  oxide  of  tin, 
the  quantity  of  the  latter  depending  upon  the  percentage  of 
pure  indigo  present;  for  10  parts  pure  indigo  in  the  paste 
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add  I  part  oxide  of  tin  and  gum  water  to  shade  required. 
Salts  of  tin  with  alkali  may  also  be  used,  but  the  oxide  of  tin 
produced  by  precipitating  tin  crystals  with  carbonate  of  soda 
is  preferred.  After  printing,  the  cloth  is  steamed  for  a  suffi- 
cient length  of  time,  and  washed  and  treated  as  may  be 
required  by  colours  associated  with  it.  The  patentee  con- 
cludes, "what  I  claim  is  the  fixing  of  indigo  on  cotton  and 
other  fabrics  by  the  action  of  steam  on  a  combination  or 
mixture  of  oxide  of  tin  and  indigo  white,  substantially,  as 
described." 

BroH2ing. — Thackrah's  patent,  No.  608,  is  more  directly 
applicable  to  those  fabrics  having  a  piled  or  fibrous  surface, 
and  which  have  been  previously  dyed  in  the  ordinary  manner. 
The  process  consists  in  first  treating  with  a  solution  of  tannic 
acid,  then  a  bath  of  picric  acid,  thirdly  in  a  bath  composed  o; 
nitrate  of  tin  and  muriate  of  copper,  and  lastly  '*  boiled  in  a 
solution  of  aniline  of  sufficient  strength  to  give  body  or  tone 
to  the  colour  which,  when  dry,  presents  a  metallic  or  bronzed 
appearance." 

Purification  of  Colouring  Matters, — ^Versmann's  patent. 
No.  1038,  is  for  the  use  of  bisulphide  of  carbon  or  petroleum 
spirit  of  sp.  gr.  700  to  720,  for  extracting  phosphine  from  the 
crude  aniline  dye,  commonly  called  the  melt,  or  from  any 
bye-products,  residues,  or  refuse,  resulting  from  the  manufac- 
ture of  rosaniline.  The  patentee  does  not  claim  any  particular 
form  of  apparatus  for  treating  the  melt,  but  gives  a  descrip- 
tion of  one  which  may  be  used  without  confining  himself  to 
that  particular  form,  and  employs  the  liquids  under  ordinary 
circumstances,  or  under  pressure  with  or  without  the  aid  of 
heat.  He  states  that  these  fluids  separate  the  phosphine  and 
some  of  the  resinous  impurities  of  tlie  melt,  but  do  not  dissolve 
any  sensible  quantity  of  red  colouring  matters,  which  have  to 
be  separated  from  the  original  material  in  the  usual  manner. 

Finishing. — Mitchell's  patent,  No.  lOig,  is  for  stretching 
calico  in  length,  and  is  intended  to  compensate  for  the  taking- 
up  of  the  warp  in  weaving.  The  improved  machine  consists 
chiefly  of  two  or  more  series  of  roughened  rollers,  over  and 
under  which  tlie  cloth  is  caused  to  pass,  and  as  the  secon 
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series  of  rollers  is  driven  rather  faster  than  the  first,  and  the 
third  (if  more  than  two)  rather  faster  than  the  second,  and  so 
on.  the  cloth  is  pulled  and  stretched  in  the  direction  of  its 
length  as  it  passes  through  the  machine. 

Finishing, — Stark's  patent,  No.  370,  for  breadthening  and 
drying  woven  fabrics,  docs  not  seem  to  have  any  novelty  in 
the  parts,  being  accomplished  by  well  known  methods,  but 
there  is  a  combination  of  the  grooved  rollers  and  the  drying 
machine  which  seems  new  and  ingenious,  and  which  is  said  to 
render  the  breadthening  more  effective  and  permanent  than 
when  not  used  in  conjunction.  The  description  and  drawings 
claim  and  shew  the  use  of  "counterpart  circularly  grooved 
rollers,  the  ridges  of  which  enter  more  or  less  into  each  other's 
grooves"  placed  in  the  frames  of  the  drying  tins;  or  the 
grooved  rollers  may  be  themselves  hollow  and  heated  by 
steam.  The  point  of  the  whole  is  that  the  breadthening  takes 
effect  on  the  fabric  when  it  is  in  the  proper  state  of  moisture, 
neither  too  wet  nor  too  dry,  and  the  subsequent  complete  dry- 
ing prevents  it  going  back. 


MISCELLANEOUS, 


Defects  of  the  Printing  Afachiue, — In  a  report  made  to  the 
Industrial  Society  of  Mulhousc,  9th  June,  1875,  M.  CamiUe 
Koechlin  makes  the  following  observations:  When  cloth  pas- 
ses between  a  lapped  cylinder  and  an  engraved  metal  roller 
charged  with  colour,  it  receives  by  the  pressure  an  imprint  of 
the  single  colour.  If  cloth  thus  impressed  passes  on  without 
any  intermediate  drying  a  second  time  between  similar  cylin- 
ders, in  order  to  receive  another  colour,  this  second  passage 
crushes  the  colour  from  tlic  first  roller,  and  produces  what  is 
called  laminagc  (lamination  or  splitting). 

This  lamination  is  not  confined  to  the  effect  of  a  simple 
crushing  or  forcing  the  colour  into  the  fibre  at  the  expense  of 
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the  tissue,  but  at  the  same  time  there  is  a  division  of  the  colour 
between  the  surface  of  the  metal  and  the  cloth,  and  the  plain 
parts  of  the  second  roller  take  colour  from  the  cloth,  and  are 
actually  printed  with  an  impression  of  the  first  roller.  What 
becomes  of  this  colour,  torn,  so  to  speak,  from  the  cloth?  The 
revolution  of  the  roller  carries  it  into  the  colour  box;  and 
there  what  is  not  rubbed  off  by  the  furnisher  is  caught  by  the 
doctor,  and  in  reality  mixes  with  the  colour  which  ought  to  be 
free  from  it.  In  order  to  appreciate  tlie  importance  of  this 
fact,  suppose  the  first  colour  is  black  and  the  second  pink, 
the  black  on  the  cloth  marks  off  upon  the  pink  roller  in  a  con- 
tinuous manner,  so  that  after  a  while  the  pink  is  so  injured  as 
to  be  no  further  usable. 

This  defect  occurs  not  only  in  the  case  of  visible  colours, 
but  is  felt  in  other  cases  less  perceptible  to  sight,  where  the 
compositions  are  of  a  nature  to  coagulate  one  another,  cause 
precipitations,  or  otherwise  neutralize  or  destroy  one  another, 
and  is  repeated  for  every  roller  of  the  pattern,  however  many 
there  may  be. 

In  the  present  arrangement  of  machines,  printing  sevei 
colours,  there  are  therefore  two  serious  inconveniences;  th< 
crushing  and- consequent  impoverishing  of  an  impression  an< 
the  mixing  of  different  colours. 

To  guard  against  the  loss  of  effect  by  crushing,  it  is  neces- 
sary to  make  the  colours  stronger  tlian  they  would  otherwise 
be  required,  and  this  to  an  extent  of  50  per  cent 

To  palliate  the  injury  of  colours  by  one  working  into  the 
other,  they  should  be  arranged  in  the  order  of  tlieir  sensitive- 
ness, but  this  is  not  always  practicable,  and  for  several  years 
past  recourse  has  been  had  to  the  intervention  of  plain  rollers 
upon  which  the  cloth  could  mark  off  its  excess  of  colour  one 
or  more  times. 

These  intermediate  cylinders,  called  gum-rollers  (in  French 
water-rollers),  practically  diminish  the  size  of  the  machine  by 
taking  the  place  of  engraved  rollers.  ^m 

Their  adoption  consequently  necessitates  the  use  of  largelH 
machines.     The  gum  or  water-roller  may  be  made  of  any 
non-oxidizable  metal  provided  it  is  of  the  same  size  as 
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engraved  rollers  it  is  required  to  work  with.     These  rollers 
were  used  in  1S64,  at  Koechlin  Fr^res,  by  M.  Assenmacher. 

Although  the  present  printing  machine  is  the  most  advan- 
tageous in  ever)'  respect  for  quickness  and  accuracy  of 
impression,  the  inconveniences  above-noted  are  so  serious,  and 
the  remedies  so  costly  and  imperfect,  that  the  Society  has 
instituted  a  prize,  with  the  sole  aim  of  removing  them,  at  the 
risk  of  seeming  to  ask  for  a  perfection  which  is  impossible  and 
absurd  to  expect. 

Mordant,  or  Preparation  for  Indigo  Dyeing. — In  the  '*Moni- 
teur  de  ia  Teinture"  pp.  201,  254,  and  261,  allusion  is  made  to 
a  secret  process  of  preparing  wool  and  cotton  for  indigo  dye- 
ing, by  which  18  per  cent  of  indigo  can  be  saved,  and  the 
dyeing  performed  in  less  time  than  ordinary.  The  mordant 
is  called  "Mordant  Schmidt,"  and  the  discoverer  wishes  to 
dispose  of  his  process  to  dyers  at  the  rate  of  £40  sterling  per 
vat,  or  he  will  sell  his  mordant  at  the  price  of  7^  francs  the 
kilogramme.  He  states  that  supposing  indigo  to  cost  20  francs 
the  kilo.,  say  6s.  6d.  the  pound,  there  \\\\\  be  a  saving  of  more 
than  £4  sterling  in  dyeing  900  lbs.  weight  of  wool,  which  can 
be  accomplished  in  one  day  in  one  vat.  The  specimens  of 
loose  wool  and  of  calico  in  the  "Moniteur"  shew  a  darker 
shade  in  the  prepared  than  on  the  unprepared  specimens^  such 
as  might  be  produced  by  copper  salts,  or  manganese  salts 
employed  by  the  old  methods,  and  which  were  at  one  time 
thought  to  require  less  indigo  in  dyeing. 

Hea^y  Black. — An  advertiser  in  the  Fdrber  Zeifung desires  to 
communicate  among  other  receipts  the  newest  process  of  dye- 
ing silk  black  to  any  weight  up  to  350  per  cent,  of  the  raw 
material. 

Marking  Ink  for  Bleachers. — The  following  is  from  the 
Muster  Zeitung,  No.  42,  p.  335:  one  part  by  weight  of  cinna- 
bar or  vermilion,  and  one-eighth  part  of  sulphate  of  iron  are 
intimately  mixed,  and  then  ground  up  with  linseed  oil;  this 
is  the  marking  composition  with  which  tlie  unbleached  goods 
are  stimped.  This  ink  (it  is  stated)  remains  unchanged 
through  all  chemical  bleaching  operations. 
Caviar  as  a  Substitute  for  Albumen. — An  esteemed  Russian 
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correspondent  writes   to   us  that  the  common  yellow   yoi 
caviar  (ikra)  is  now  being  extensively  used  as  a  substitute  or 
assistant   for  blood    albumen.      This   caviar  costs   from    80 
copecks  to  I  rouble  for  a  pood,  in  the  raw  state,  that  is  less 
than  one  penny  per  pound,  it  is  ground  into  a  thick  paste  and 
used    in   conjunction  with  blood  albumen   in   printing ;   for 
pigment  orange,  2  measures  of  caviar  and  i  measure  of  blood 
albumen  solution  ;  for  pigment  green,  2  measures  of  blood 
albumen   to    i    measure   caviar  \    for  aniline  purples,  equal 
measures.      It  works  well   in  the   machine   and   withstands 
all  necessary  soaping,  in  fact,   there  is  no  difference  between 
the  mixture  and  pure  blood  albumen  as  regards  the  fastness 
of  the  colours.     We  may  add  that  the  possibility  of  applying     I 
the  roe  of  fish  as  a  substitute  for  albumen  had  not  escaped 
the  attention  of  chemists,  and  Leucht  obtained  the  reward  of     1 
a  gold  medal  from  the  Industrial  Society  of  Mulhouse,  for  a 
paper  upon  the  subject  ;  Cordillot  also,  in  1863,  examined  a 
product  sent  by  Bernard  (Bull,  de  Mulh.,  xxxiv.,  48.)    Leucht's     ' 
paper  may  be  seen  in  the  same  journal  {xxx.,  p.  306,)  or  an 
abstract  in  "LcTcchnoligistc."  xxii.,22.   It  was,  however,  never 
brought  into  general  use  until  Mr.  W.  Mc.Callum,  of  Shouya^     . 
applied  it  last  May,  in  the  shape  of  caviar;  he  uses  15  cwl^H 
per  month,  and  it  is  employed  on  every  works  in  Russia.^^ 
An  attempt  is  being  made  to  monopolize  the  discovery,  by 
a  patent,  in  Russia,  which  it  is  hoped  will  be  frustrated. 


REVIEWS, 


La  Teinture  MocUrne,  par  Max  Singer  (Mordern  Dyeing,  by 
Max  Singer).    Paris:  Lacroix,  iSjS- 

This  Is  a   bulky  volume  of  800  pages;  and,  as  the  writi 
declares  himself  upon  the  title-page  to  be  the  author  of  a 
work  upon  practical    dyeing,  and  to  have  formerly  bcea 
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manager  of  several  dycworks,  it  w£^  not  unreasonable  to 
expect  that  we  should  find  in  it,  we  will  not  say  anything 
new,  but  at  least  some  original  writing  and  practical  treat- 
ment of  the  subject  of  the  work.  We  regret  to  say  that  our 
notice  of  this  book  will  be  confined  to  the  unprofitable  and 
ungracious,  but  still  necessary  task  of  shewing  that  there  is 
nothing  original  from  the  beginning  to  the  end  of  the  volume, 
that  it  might  have  been  written  by  a  man  who  had  never 
been  inside  of  a  dyeworks,  and  that  a  considerable  portion  of 
the  matter  has  only  the  most  distant  connection  witli  the  art 
of  dyeing. 

On  the  last  page  of  the  work  the  author  recommends  his 
readers  to  peruse  the  treatises  of  Dumas,  Grison,  Van  Laer, 
Girardin,  Schutzcnbcrgcr,  and  one  or  two  other  authors,  and 
states  that  he  has  himself  derived  much  assistance  from  these 
writers  in  completing  his  book.  This  is  a  saving  postscript, 
which  partly  disarms  criticism  by  tardy  acknowledgment,  but 
it  only  faintly  represents  and  suggests  what  is  the  true  state 
of  affairs,  and  that  is  that  almost  the  whole  book  is  copied 
word. for  word  from  the  writings  of  these  and  other  authors. 
It  is  true  that  in  the  Preface  the  author  says  he  has  sought  in 
modem  books  for  anything  of  interest  to  the  dyer,  and  that 
peiiiaps  the  matter  will  not  seem  new  to  those  who  are 
acquainted  with  the  literature  of  the  subject;  but  when  a 
practical  dyer  undertakes  to  write  a  book  upon  dyeing,  it 
should  be  somching  more  than  a  mere  transfer  of  unchanged 
matter  from  well-known  books,  and  should  have  something 
of  the  man  himself  in  it;  if  Mr.  Max  Singer  be  a  practical 
dyer,  it  can  only  be  said  that  he  has  kept  himself  carefully 
outside  of  his  book. 

The  author  plunges  boldly  into  the  subject,  and  commences 
with  a  delightful  abruptness  upon  logwood ;  this  is  better 
tlian  a  good  many  writers  upon  dyeing  who  prepare  us  for 
the  art  by  half-learned  disquisitions  upon  the  specific  gravity 
of  gases,  or  the  absorptive  powers  of  boxwood  charcoal  for 
ammonia;  154  pages  arc  taken  up  by  the  description  of  dye- 
stuffs,  the  sources  from  which  drawn  will  be  shewn  afterwards- 

The  next  part  of  the  book  is  upon  the  chemical  agents 
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employed  in  dyeing,  and  fills  310  pages,  the  applicability  of 
this  matter  to  dyeing  will  be  best  illustrated  by  stating  that 
there  are  14  pages  upon  the  manufacture  of  alum  from  schists, 
clay,  cryolite,  &c. ;  17  pages  upon  the  manufacture  of  soda- 
ash;  13  pages  upon  the  extraction  of  sulphur  from  its  ores, 
and  preparation  of  flowers  of  sulphur;  41  pages  upon  the 
manufacture  of  artificial  ultramarine;  13  pages  on  tlie  manu- 
facture of  nitric  acid,  and  a  large  part  given  to  the  extraction 
of  tin,  zinc,  antimony,  and  mercury  from  their  ores,  prepara- 
tion of  calomel,  composition  of  manganese  ores,  &c.;  and  all 
without  any  originality  of  treatment,  and  with  hardly  an 
reference  to  dyeing. 

Then  follows   lOO  pages  upon  the  products  derived  fro 
coal,  witli  here  and  there  a  few  threads  of  dyed  worsted  gum- 
med on  the  page,  without  the  remotest  allusion  to  them  in 
the  text,  nor  any  statement  that  tliey  represent  shades  to  be 
obtained  from  the  colouring  matters  of  which  the  manufactu 
is  described  with  forma]  verbosity. 

There  then  follow  50  pages  upon  the  adulteration  of  drug^ 
and  dyestuffs,  w^hich  it  is  acknowledged  are  taken  from 
Bolley's  workj  translated  by  Gauticr^  and  of  which  nothing 
more  need  therefore  be  said.  ^H 

Then  come  40  pages  of  a  bald  and  meagre  history  of  dy^^ 
ing,  and  at  length  we  come  to  practical  dyeing,  which  con-    . 
eludes  the  book,  and  occupies  114  pages.    We  do  not  accusal 
M.  Max  Singer  of  plagiarism,  because  at  the  foot  of  eaoW 
process  there  is  a  single  word  as  Dumas^  Girardin^  Grison, 
which  is  an  acknowledgment  of  the  authorship  of  the  matter; 
we  have  referred  to  all  these  writers,  and  lind  that  they  have    i 
been  copied   word  for  word   by    Max   Singer  without   any 
attempt  at  condensation  or  adaptation.     It  is  little  creditable 
to  a  practical  dyer  writing  upon  his  own  art  that  he  should    \ 
transfer  without  change,  and  without  remark,  23  pages  more    1 
or  less  upon  mordanting  and  dyeing  from  such  a  book  as 
Girardin  s  Lemons  de  Chemie,  which  is  an  clementar)'-  treatise 
upon  the  science  as  well  known  to  French  as  say  Miller's 
Chemistry  is  to  English  readers.     The  remainder  of  the   1 14     I 
pages  is  taken  with  similar  fidehty  from  other  authors,  and 
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nowhere  in  them  can  we  find  anything  which  has  not  been 
long,  some  of  it  forty  years,  in  print. 

The  section  on  dyeing  materials  is  to  be  found  every  word 
in  Dumas,  Schutzenberger,  and  Girardin,  with  such  changes 
as  Caisalpina  echinaia  into  Cacsalpina  cchinatos ;  the  bulk 
of  the  section  on  chemical  agents  is  not  taken  from  any  of 
the  books  mentioned  by  the  author  but  may  be  found  in 
Barreswill  and  Girard's  "  Chemic  Industrielle"  and  other 
books  ;  we  do  not  mean  found  in  general  terms,  but  word  for 
word  as  in  tlie  following  extract : 


Max  Sin^tr,  187$;  p*  171. 

"Ghs  longtemps,  Tancienne 
Academic  des  sciences  avait  fond^ 
nn  prix  dc  2,400  (r.  pour  la  con- 
version du  chlorure  de  sodium 
en  carbonate  de  soude.  Le  pre- 
mier, le  P.  Malherbc,  en  1777, 
avait  cm  poss^der  la  solution  in- 
dustrielle du  probl^me ;  il  propo- 
sait  de  convertir  d'abord  le  scl 
en  sulfate  de  soude,  puis  dc  chauf- 
fer celui-ci  avec  du  charbon  et  du 
fcr.     Etc,  etc. 


Dictionnaire  de  Chemie  Industri- 
elle, x86i;  i.,  p.  213. 
Dbs  longtemps,  I'ancienne 
Academic  des  sciences  avait  fondd 
un  prix  de  2,400  fr.  pour  la  con- 
version du  chlorure  de  sodium 
en  carbonate  de  soude.  Le  pre- 
mier Ic  P.  Malhcrbe,  en  1777, 
avait  cm  posseder  la  solution  in- 
dustrielle du  probl^me;  il  propo- 
sait  de  convertir  d'abord  le  sel 
en  sulfate  de  soude,  puis  decliauf- 
fer  celui-ci  avec  du  charbon  et  du 
fer.     Etc.,  etc 


And  so  on  for  many  pages.  In  the  section  upon  the  de- 
rivatives of  coal  the  same  process  of  transcription  has  been 
adopted  (with  a  too  brief  acknowledgment),  as  may  be  found 
upon  comparing  p.  511  of  Max  Singer  with  Gautier's  trans- 
lation of  BoUey  and  Kopp,  upon  the  derivatives  of  coal-tar, 
p,  161,  and  following  pages. 

If  we  could  have  found  anything  at  all  in  this  book  which 
is  not  in  older  books,  we  should  have  been  glad  to  give  Mr. 
Max  Singer  the  proper  credit;  we  have  found  nothing  but  an 
unskilful  putting  together  of  old  materials  by  a  process  which 
15  unworthy  even  of  the  name  of  compilation. 
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The  Dyers'  Hand  Book,  by  R  J.  Bird—Manchester:  John 
Heywood,    London:  Simpkin,  Marshall,  and  Co,     1875. 

If  the  author  of  this  work  had  confined  himself  to  garment 
dyeing,  we  should  have  simply  recommended  his  production 
to  the  useful  class  of  garment  dyers,  as  a  cheap  and  practical 
collection  of  receipts  and  processes ;  but  he  has  been  more 
ambitious,  has  been  tempted  out  of  his  depth,  and  has  not 
been  above  conveying  the  matter  of  other  authors  into  his 
book  without  mentioning  their  names.  The  article  on  bleach- 
ing, p.  12,  is  taken  from  Crookes,  p.  48;  and  on  following 
pages  he  has  copied  verbatim  from  the  same  author,  who  had 
previously  taken  his  matter  from  the  "  Dictionary  of  Calico 
Printing,"  p.  26,  and  all  without  any  acknowledgment  There 
is  one  sentence,  however,  given  by  both  Bird  and  Crocked 
which  is  not  in  their  original :  "  the  soap  is  that  made  from 
prepared  resin,  and  having  the  specific  effect  of  improvii^ 
the  whites  during  the  subsequent  process  of  dyeing."  This 
is,  of  course,  pure  nonsense  ;  prepared  resin  is  resin  soap  and 
it  has  nothing  to  do  with  improving  whites  during  dyeii^. 
It  would,  perhaps,  scarcely  be  fair  to  minutely  criticise  the 
language  of  the  receipts  and  processes  given  ;  many  of  them 
are  perfectly  good  ;  we  feel  quite  sure  Mr.  Bird  could  dye 
better  colours  than  the  illustrations  contained  in  his  book, 
and  have  no  doubt  that  altogether  it  will  be  very  welcome  to 
a  large  class  of  readers. 
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/.  On  the  Dip'bitie  Styles  of  Calico  Prints, 
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BV  MR.  C.  H.  UNDERWOOD. 


HE  indigo  dip-blue  style  in  calico  printing  is  that  style  in 
which  indigo  is  the  only  or  chief  colouring  matter  upon  the 
calico,  and  is  obtained  by  the  process  of  dipping  or  submerg- 
ing the  cloth  in  an  extended  state  into  the  dyeing  vat;  when 
a  design  or  pattern  is  required  it  is  in  most  cases  previously 
printed  upon  the  cloth  with  a  resisting  composition. 

There  are  various  classes  of  work  in  this  style,  but  they  all 
depend  upon  the  vat  for  the  indigo  with  which  they  are 
coloured.     The  styles  to  be  treated  of  are  the  following: — 

Sky  blue. 

Azure. 

Azure,  discliarge  style. 

Navy  blue  and  white,  small  patterns  and  bafts. 

Navy  two  blues»  small  patterns  and  bafts, 

Greek  styles:  blue,  orange,  and  white. 

Blocked  styles:  blue,  orange,  and  yellow. 

Fancies :  Blue  and  green. 

Blue,  white,  and  green. 
Two  blues  and  green- 
Blue  and  yellow. 
Blue,  white,  and  yellow. 

LTwo  blues  and  yellow. 
French  two  blues  and  white;  block  worker  cylinder. 
Two  blues,  green,  and  yellow. 
Swiss  Chintzes:  Two  blue,  red,  yellow,  green,  and  white. 
: 
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Red  cross-over  and  blue;  red  (madder),  chocolate,  and  whit& 
Green  and  yellow,  with  berries,  bark,  or  lead  yellow. 

Arrangement,  setting,  and  working  of  tlie  vats. — In  ; 
arranged  dyehouse  each  set  is  allowed  ten  vats  at  the  least; 
nine  for  dipping  in,  and  one  lime  vat.  The  vats  are  made  of 
either  wood,  stone,  or  iron,  and  have  a  capacity  of  about  830 
gallons,  their  size  being  nearly  as  follows:  6  feet  6  inches 
deep;  6  feet  6  inches  long;  and  3  feet  6  inches  in  breadth; 
each  set  of  vats  is  supplied  with  a  rake,  a  muddler,  and  a 
skimmer. 

The  rake  is  a  shaft  of  ash  wood  9  feet  long ;  the  head  of 
the  rake  being  made  of  iron  plate,  12  inches  by  6  inches. 
This  rake  is  used  for  rnking  the  vat=i  up  at  night  when  the 
day's  work  is  done;  also  for  raking  up  the  lime  vats  when 
necessary. 

The  muddler  is  a  rake  similar  to  the  preceding,  the  shaft  d 
which  is  only  about  7  feet  long,  and  the  head,  which  is  of 
wood,  10  inches  by  6  inches.  Its  use,  as  the  name  implies,  is 
confined  to  muddling  or  stirring  the  vats  whilst  in  the  process 
of  dipping,  especially  the  entering  vats,  because  of  the  rapid 
precipitation  of  indigo  in  them  by  their  absorption  of  oxygen 
from  the  pieces  entered,  and  from  the  air. 

The  skimmer  is  used  for  skimming  off  the  florry 
scum  that  rises  in  the  top  of  the  vats,  especially  the  weaker 
ones,  were  this  not  done  the  pieces  when  entered  would  take 
this  scum  on  their  surface  into  the  vat  and  produce  an  unevcn- 
ness  of  shade  when  the  goods  were  finished. 

In  the  arrangement  of  a  blue  dyehouse  there  ought  to  be 
every  facility  for  obtaining  a  sufficient  supply  of  water,  and 
with  every  convenience  for  supplying  the  vats;  below  the 
bottom  of  the  vats  soughs  or  drains  ought  to  be  laid  from 
each  set  running  into  one  main  channel,  and  then  into  a  large 
pit  or  well  in  which  the  bottoms  of  the  spent  vats  can 
undergo  some  subsequent  treatment  for  the  recovery  of  the 
small  quantity  of  indigo  remaining  in  them,  details  of  which 
will  be  found  further  on. 

The  vats  are  best  arranged  in  the  dyehouse  in  sets  of  ten, 
with  one  vat  extra,  which  is  used  as  a  lime  vat,  making  a 
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total  of  eleven  vats  in  each  set    The  dyeing  vats  are  laid 
down  and  named  as  follows: — 


Fifth 
Entaer. 


Fifth 
Best 


Fourth 
Enterer. 


Fourth 
Best 


Third 
Enterer. 


Third 
Best 


Second 
Enterer. 


Second 
Best 


First 

Enterer. 


First 
Best. 
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Such  an  arrangement  enables  the  dipper  to  have  al 
nine  vats  for  working  with,  for  three  days  in  the  week  he  has 
the  use  of  the  whole  of  the  ten  vats  ;  thus,  suppose  the  dipper 
to  have  a  new  vat  set  for  him  on  a  Friday,  he  will  then  on 
Saturday  dip  in  the  whole  of  his  set  of  vats  ;  when  finished 
dipping  on  Saturday  afternoon,  he  will  rake  up  his  first  enter- 
ing vat  which  is  left  standing  till  Monday,  the  clear  liquor  in 
it  is  then  syphoned  ohT,  there  may  be  3  feet  deep  of  clear, 
the  thick  portion  is  carried  or  run  into  the  recovering  pit  or 
vat  to  extract  what  indigo  it  contains,  as  will  be  afterwards 
particularly  explained  ;  the  vat  being  now  quite  emptied,  is 
filled  up  with  water,  in  which  is  put  tlae  necessary  quantity  of 
indigo  and  green  copperas,  it  is  raked  up  until  the  copperas 
is  completely  dissolved,  the  proper  amount  of  lime  is  next 
added,  and  the  whole  well  raked  up  from  the  bottom,  and 
left  at  rest  for  ten  or  fifteen  minutes,  then  the  raking 
repeated  in  a  systematic  manner,  the  workman  going  slowl 
round  the  vat,  and  again  left  to  repose,  and  this  can  be  re- 
peated say  ten  or  a  dozen  times  before  the  day's  work 
finished  ;  in  the  night-time  it  is  again  raked  up  in  the  sam 
way  a  few  times,  and  left  to  settle.     When  the  dipper  arrives 
in  the  morning,  the  new  vat  is  ready  for  use.     It  is  no 
Tuesday,  and  he  can  dip  in  all  the  ten  vats.     The  first  cntcrer 
vat  is  raked  up  in  the  evening,  and  left  to  settle  for  syphoning 
and  emptying  on  Wednesday  morning  ;  on  Wednesday  it  is 
set  and  ready  for  use  on  Thursday  ;  thus,  in  three  days  the 
dipper  has  all  his  ten  vats  available,  on  the  alternate  days  h^j 
has  but  nine.  ^| 

Generally  the  dipper  has  three  new  vats  given  him  in  the     ' 
week,  and  these  on  alternate  days,  say  Monday's,  Wednesday's, 
and  Friday's  in  the  afternoon.  | 

Supposing  the  weight  of  indigo  to  be  36  lbs.,  the  vat  would 
be  set  with 

36  lbs.  ground  indigo. 
60  lbs.  green  copperas. 
So  to  87  lbs.  lime. 

From  experience  in  the  dye-house  it  is  found  that  the  lime 
works  best  in  the  vats  after  it  has  been  well  "slutched,"  and  it 
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is  therefore  recommended  to  use  slutchcd  lime,  not  only  in, 
setting  the  vats,  but  also  in  freshening  tliem  up  during  work- 
ing. A  good  dipper  always  endeavours  to  keep  up  the 
strength  of  his  best  vat,  and  works  it  very  little  in  the  earlier 
part  of  the  day,  relying  more  upon  his  back  vats,  and  when 
these  become  exhausted  or  knocked  down  (as  it  is  said)  by 
constant  dipping  during  the  day,  he  has  his  best  vat  compari- 
tively  fresh,  and  consequently  finishes  his  last  frames  with 
greater  ease.  This  manner  of  working  the  vats  contributes 
considerably  to  the  economy  of  indigo.  A  dipper  should 
always  enter  his  frame  in  his  first  cntcrcr,  and  then  pass  it 
regularly  up  the  set  until  it  acquires  the  requisite  shade  ;  this 
rule  should  be  enforced  except  at  starting  in  the  morning, 
when  it  is  allowable  to  fill  three  vats  off  hand,  but  after  this, 
the  rule  should  be  insisted  upon.  The  reason  is  obvious,  for 
in  all  Naxy  and  Baft  styles,  and  even  in  very  light  orange 
patterns  the  goods  may  be  entered  dry  in  the  first  enterer, 
these  styles  not  requiring  liming  in  the  lime  vat,  and  as  the 
first  enterer  is  the  weakest  vat  of  the  series,  and  dry  clotli 
absorbing  more  liquor  than  wet  or  limed  cloth,  it  absorbs 
also  proportionably  more  indigo,  and  so  the  vat  is  reduced  in 
strength,  until  it  is  all  but  exhausted  of  the  indigo  which  it 
held  in  solution,  an  object  which  should  always  be  aimed  at 

The  strength  of  an  entering  vat,  when  it  is  no  longer  avail- 
able for  dyeing,  should  not  exceed  i]^  to  2  lbs.  of  indigo  if 
the  workman  has  properly  managed  and  fed  his  vats. 

The  following  .shews  the  weight  of  indigo  in  each  vat  as 
deduced  from  observation  and  judgment  in  the  practical 
dyeing;  it  is  supposed  that  the  vats  have  been  each  set  with 
36  lbs.  of  indigo,  and  that  the  dipper  has  worked  all  the  vats 
well  and  systematically. 

First   enterer 2  lbs.  indigo. 

Second      „     3  lbs.  „ 

Third        , 5  lbs.  „ 

Fourth      „     7  lbs.  „ 

Fifth          „     II  lbs.  „ 

Fifth  best    x6  lbs.  „ 

Fourth  f,     22  lbs.  „ 
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Thirdbest  28  lbs.  indigo. 

'  Second  „     32  lbs.      „ 

First      „     36  lbs.      „ 

In  the  usual  course  of  working,  the  vats  require  feeding 
freshening  up  at  the  termination  of  each  day's  work  ;   thi^i 
should  be  done  with  great  care  and  circumspection,  and  t&^H 
duty  devolves  on  the  foreman  of  the  dyehouse,  who  ought  t^^ 
see  each  vat  raked  up  at  the  close  of  the  day's  work,  and     \ 
judge  of  the  quantity  of  lime  and  copperas  which  should  be 
added.     In  most  cases  it  is  not  necessary  to  feed  the  first  and 
second  vats  for  the  first  three  days  of  their  working,  after  that 
time  the  indigo  being  **  knocked  down  "  (precipitated)  by  the 
process  of  dipping,  it  becomes  requisite  to  freshen  up  the  vats. 
The  foreman  judges  by  the  appearance  of  the  vats  during  the 
raking  what  quantity  of  lime  and  copperas  should  be  added,      , 
and  according  as  it  is  pronounced  to  be  "  fresh  "  or  "  sickly,"  so     I 
does  ho  prescribe  the  quantity  and  the  nature  of  the  "  feed." 
As  vats  decrease  in  strength,   and   pass   into   the  class   of 
cnterers,  a  greater  quantity  of  feed  is  necessary  ;  in  the  case 
of  the  lower  best  vats,  half  a  scope  full  of  copperas  liquor  at 
36"  Tw.,  and  an  equal  measure  of  well  slutched  lime  is  found 
sufficient,  but  when  an  entcrer  vat  is  found  to  be  sickly  (that 
is,  when  upon  raking  up  it  does  not  shew  the  thick  dark  blue 
veins,  which  shew  themselves  in  healthy  vats,  the  veins  being     - 
of  a  lighter  blue,  and  in  very  weak  enterers  edged  with  a 
slight  blue  film,  and  a  total  absence  of  blue  bubbles  and  very 
few  vetns)j  as  much  as  one  and  a  half  scopes  full  each  of  the     , 
copperas  liquor  and  the  lime  may  be  added.     Upon   such 
addition  the  dipper  must  well  rake  up  the  vat,  going  round  it      ' 
several  times,  and  bringing  the  bottoms  well  up  each  time.  , 

The  Linte  Vat. — This  vat  is  of  the  same  dimensions  as  the  | 
dyeing  vats,  and  it  is  set  by  throwing  into  it,  when  full  of 
water,  three  or  four  hundredweights  of  lime,  which  is  allowed 
to  slack  in  the  water,  and  when  required  for  use  it  is  raked 
up  by  the  dipper.  The  successful  working  of  the  lime  vat  for 
orange  styles  is  not  so  simple  as  might  be  supposed,  for  upon 
the  proper  management  of  the  frame  whilst  in  this  vat 
depends  in  great  measure  the  goodness  of  the  work  when 
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raised  in  the  chrome-beck.  The  manner  of  working  it  is  as 
follows,  and  the  remarks  apply  chiefly  to  the  orange  styles. 
After  the  cloth  is  hooked  upon  the  frame,  it  is  placed  in 
the  vat,  and  then  screwed  up  to  the  proper  tension,  not  too 
tight,  or  the  paste  colour  will  "  break  ; "  nor  yet  too  slack, 
or  the  piece  will  '*  flap,"  that  is,  touch  in  the  middle  of  the 
flap.  According  to  the  strength  of  the  pattern,  the  frame 
must  be  left  a  longer  or  shorter  time  in  the  lime  vat.  with  the 
lime  raked  up  accordingly  ;  for  very  light  orange  patterns  the 
dipper  frequently  omits  the  lime  vat,  and  enters  the  frame 
into  the  first  enterer,  but  this  must  only  be  when  the  first 
enterer  is  "hard.**  This  is  a  dychouse  term  indicating  that  the 
enterer  contains  a  laige  quantity  of  lime,  so  much  so,  in 
fact,  that  it  is  sufficiently  strong  for  light  patterns  without 
separately  liming  the  cloth-  When  the  pattern  is  of  a  very 
massive  character,  the  lime  vat  is  raked  up  well  from  the 
bottom,  and  the  piece  limed  from  seven  to  seven  and  a  half 
minutes.  In  very  large  patterns  there  is  another  object  to 
be  kept  in  view  besides  the  good  quality  of  the  orange, 
it  is  to  ensure  a  good  white ;  when  there  is  a  heavy  body 
of  white  ground  there  is  a  great  tendency  for  the  white 
paste  to  slip  or  run,  and  it  is  necessary  that  the  piece 
ould  be  well  limed  before  it  gets  into  the  enterer,  so 
that  the  salts  of  copper  may  be  completely  precipitated 
on  the  cloth,  and  thus  the  tendency  of  the  colour  to  run 
or  slip  is  overcome.  Although  there  may  be  a  greater  amount 
of  orange  colour  upon  the  surface  of  the  cloth  constituting 
the  pattern,  it  does  not  follow  from  that  that  it  requires  more 
liming,  but  on  the  contrary,  less,  when  the  body  of  the 
orange  is  less  solid  or  compact,  and  the  edges  of  the  two  lines 
or  border  of  the  pattern  are  closer  together ;  such  a  pattern 
only  requires  about  five  minutes'  liming  in  a  moderately  hard 
vat. 

Further  remarks  upon  defects  arising  from  excessive  or 
defective  liming  (or,  as  it  is  called,  hard  and  soft  liming)  are 
deferred  until  the  orange  style  has  been  fully  described. 

Skying. — The  operation  called  skying  is  intended  to  give  a 
uniform  light-blue  colour  to  the  whole  cloth  ;  tliis  is  effected 
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by  passing  the  cloth  over  rollers  through  the  sky  vats,  taking 
care  to  keep  it  evenly  stretched  out  so  as  to  avoid  "  scrimps/* 
and  giving  plenty  of  head  room  over  the  vats  to  ensure  a 
perfect  oxidation  before  it  is  banded  up  on  the  floor.     For 
this  operation  one  man  and  six  or  seven  boys  are  required ;^B 
the  man  sees  to  the  wiring,  etc.,  of  the  cloth,  and  the  regulation^ 
of  the  vats,  whilst  the  boys  are  employed  in    turning   tlie 
rollers,  opening  and  keeping  out  tlie  scrimps,  and  banding  up 
the  pieces  as  they  come  over  the  airing  frames.     In  working 
the  vat  it  is  necessary  to  have  two  sky  frames,  so  that  ih 
weak  vat  can  be  further  exhausted  by  passing  the  cloth  fi 
into  the  weak  vat,  and  then  into  the  stronger.     When  the  weaW 
vat  requires  exhausting  in  this  manner,  and  the  cloth  goes 
through  the  last  set  or  stronger  vat,  the  rollers  must  go  much 
quicker  than  if  only  one  vat  is  employed,  otherwise  a  much 
darker  shade  will  be  given  than  is  required. 

Cloth  simply  skied  is  seldom  required  in  the  trade,  as  the 
object  of  skying  cloth  is  but  preparatory  to  some  other  style 
in  which  a  two  blue,  or  a  two  blue  and  green,  or  a  blue  and 
green  effect  is  required  ;  these  will  be  explained  under  their 
respective  heads.  ^H 

The  management  of  a  sky  vat  is  very  simple,  the  only  car^^ 
that  is  required  is  the  proper  feeding  of  the  vat,  and  its  good 
raking  after  the  day's  work  is  done.  ^H 

A  sky  vat  is  generally  set  with  from  60  to  70  lbs.  of  BengaT^i 
indigo,  of  good  quality,  averaging  from  46  to  50  per  cent 
pure  indigo,  about  lOO  to  120  lbs.  of  copperas,  and  about  i 
to  170  lbs.  of  lime  ;  after  setting,  the  vat  must  be  well  raked, 
and  left  at  rest  for  about  eight  or  twelve  hours  before  being 
worked.     After  the  vat  has  been  used  for  skying,  so  long  as  it 
is  profitable  to  do  so,  the  dipper  in  the  adjoining  set  uses  it  as 
an  enterer.     The  speed  at  which  the  frame  works  is  always  1 
proportion  to  the  shade  required. 

Asure  Style. — The  azure  style  of  blue  printing  is  one  in 
which  a  white  figure  on  a  light  blue  ground  is  produced.  This 
is  effected  by  first  printing  the  cloth  of  the  required  pattern 
with  the  following  paste,  known  as 
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ABore  Fast«. 
8  Ihs.  light  British  gum. 
8  lbs.  dar&c  ,, 

1 3  quarts  water. 
4  lbs.  soft  soap. 
10  lbs.  sulphate  of  zinc 
3  gills  nitrate  copper. 
This  batch  of  colour  makes  ^}^  gallons. 

Then  dr>'ing  from  the  machine  and  skying  through  the  sky 
vat  to  the  required  shade.  The  following  patch  illustrates  the 
style;  after  skying,  the  pieces  are  bowled  up  and  washed  and 
then  made  up  for  the  market. 


Indigo  Blue :  Azure  Stylo. 

Considerable  care  must  be  exercised  in  passing  the  cloth 
over  the  rollers  through  the  sky  vat  so  as  to  prevent  "tailing" 
of  the  colour.  In  entering  the  sky  vat  the  pattern  or  face  of 
the  cloth  must  be  towards  the  bottom  roller. 

Discharge  Asure  Style. — The  discharge  style,  in  which  the 
cloth  is  first  skied  a  dark  shade  in  the  sky  vat,  is  one  in  which 
a  white  figure  or  pattern  appears  on  a  blue  ground,  and  is 
produced  by  the  oxidation  of  the  indigo  by  chromic  acid 
liberated  from  bichromate  of  potash  by  an  excess  of  oxalic 
acid  printed  upon  the  padded  cloth. 

The  process  is  as  follows: — The  cloth  is  first  dipped  or 
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skied  to  the  required  shade,  then  bowled,  soured,  and  washc 
then  padded  with  the  following  liquor: — 

2  lbs.  bichromate  potasK 
I  lb.  pearlash. 

These  are  dissolved  in  water  and  the  liquor  made  to  stand  at 
6*  T.  (it  requires  about  6  gallons  of  water  to  do  so),  the  cloth 
is  then  padded  through  this  liquor  and  dried  over  the  drying" 
machine;  then  the  following  discharge  colour  is  printed  on 
with  the  required  pattern : — 

I  gallon  starch  thickening. 
3  lbs.  oxalic  acid. 

When  printed  with  the  above  colour,  the  cloth  Is  hung  a  few_ 
hours  in  a  warm  room,  or  all  night,  it  is  then  passed  in  wai 
water  and  cleared  with  very  weak  caustic  soda.  Ofcoui 
the  strength  of  the  oxalic  discharge  colour  employed  alwaj 
depends  upon  the  depth  of  the  blue  to  be  dischargi 
and  must  be  varied  accordingly. 


Indigo  Blue :  Discharge  White. 

Navy  Blues.  Small  Patterns. — The  na\y  blue  style  is 
simply  a  white  figure  upon  a  blue  ground.  The  cloth  is 
printed  of  the  desired  pattern  with  tlie  following  paste,  and 
then  dipped  up  to  proper  shade. 


NAVY  BLUE  STYLE. 
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Navy  Paste. 

36  lbs.  sulphate  of  copper. 
8  lbs.  brown  sugar  of  lead, 
38  lbs.  flour. 
I  la  lbs.  British  gum. 
I  }i  lbs.  dark  British  gum. 
10  gallons  water. 

Weight  of  I  gallon  of  this  paste  is  15  lbs.,  and  the  above 
quantities  measure  12^  gallons.  After  the  cloth  is  printed, 
it  is  hooked  and  entered  in  the  first  enterer,  and  sent  regularly 
up  until  the  desired  shade  is  acquired,  it  is  then  stripped, 
bowled,  soured,  and  washed;  dried  and  made  up. 


Navy  Blue :  Small  White. 
Navy  Bine  Ba/^s.—Navy  blue  baft  is  a  similar  style  to  the 
navy  blues,  the  only  difference  being  that  this  cloth  is  gene- 
rally of  a  lower  quality,  and  the  patterns  always  larger.     The 
cloth  is  first  printed  with  the  following  paste,  and  then  dipped. 

No.  I  Navy  Baft  Paste. 

32  lbs.  sulphate  of  copper. 
7  lbs.  brown  sugar  of  lead 

20  lbs.  sulphate  of  lead. 

21  lbs.  flour. 

7  lbs.  calcined  farina. 

8  gallons  of  water. 
Measures  loj:^  gallons,  weighs  163  lbs. 
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Another  Bait  Paste. 

36  lbs.  sulphate  of  copper. 

8  lbs.  brown  sugar  of  lead, 
30  lbs,  flour. 

3  lbs.  dark  British  gum. 
10  gallons  water;  boil,  and  add 

3  quarts  orange  paste. 

Measures  I2j^  gallons,  weighs  206  lbs.  For  large  patterns  of 
this  style  the  printed  cloth  is  limed  some  minutes,  more  or 
less,  according  to  the  strength  of  the  pattern  and  the  hardness 
of  the  cntcrcrs.  If  the  pattern  be  not  above  the  average  size 
will  do  without  liming,  allowing  extra  time  in  the  first  enterc 
say  that  it  remains  in  fifteen  minutes,  that  is  two  dips,  ai 
when  lifted  up  must  be  entered  into  the  second  enterer  befoi 
the  gum  is  quite  off— even  the  largest  patters  will  do  withoi 
liming  if  the  caterers  are  very  hard,  allowing  a  double  dip  ij 
the  first. 


Navy  Blue  with  Larger  White. 


Navy  Two  Blue  Bafts  are  the  same  patterns  as  the  pr 
ceding,  except  that  there  are  two  blues  instead  of  blue  and 
white.     The  cloth  being  skied  either  before  dipping  or  after- 
wards; if  skied  before,  it  is  always  best  to  ensure  good  work 
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to  print  with  the  white  paste,  because  the  white  paste  is  much 
more  easily  removed  from  the  surface  of  the  cloth,  and  having 
no  lead  in  its  composition,  it  leaves  the  blue  clear  and  bright; 
but  if  skied  after  printing,  and  when  the  baft  paste  has  been 
used  as  a  resist,  the  dried  cloth  after  bowling  should  be 
washed,  then  a  few  ends  give  in  muriatic  acid,  again  washed 
and  winced,  a  few  ends  in  weak  caustic,  which  entirely 
removes  tlie  lead  that  remains  in  the  cloth,  and  it  then  takes 
the  sky  vat  evenly. 


Navy  Two  Blues. 

Blue,  Orange,  and  White  Style. — The  cloth  is  printed  with 
two  resist  pastes,  one  of  which  is  called  the  "  white  colour," 
and  the  other  the  *' orange  colour."  The  white  colour  is 
alwa>'S  worked  first  in  the  machine,  and  it  is  necessary  that 
it  be  always  hot  when  put  into  the  colour  box,  because  of  the 
large  quantity  of  sulphate  of  copper  that  it  contains,  and 
its  tendency  to  crystallize  therein  ;  besides  this  property,  it 
"  furnishes  "  much  better  when  hot,  and  docs  not  stick  in  the 
engraving. 


BLUE,  ORANGE,  AND  WHITE  STYUS. 

Orange  Paste. 

30  lbs.  sulphate  copper. 
28  lbs.  nitrate  lead. 
50  lt)s.  sulphate  of  lead. 

31  lbs.  flour. 
3  lbs.  farina. 
6  gallons  water. 

Measures  40  quarts  ;  weighs  189  lbs. 

Strong  Orange. 

3  gallons  sub-acetate  of  lead. 

4j4  quarts  sulphate  of  lead,  thick. 
iiyi  lbs.  nitrate  of  lead. 
30  lbs.  sulphate  of  copper. 
1 1  %  lbs.  best  flour. 
ij4  lbs.  dark  British  gum. 
I  lb.  light  British  gum. 
2^2  quarts  water. 
These  quantities  weigh  about  123  lbs. 

Sub-Acetate  of  Lead. 

64  lbs.  acetate  of  lead. 
32    „   litharge. 
16  gallons  water. 
One  gallon  of  this  Sub-Acetate  weighs  13  lbs. 
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After  tlie  cloth  is  printed,  it  is  hooked  and  dippcc 
viously  entered  in  the  lime  vat  for  the  necessary  lengtli  of  time, 
and  then  screwed  up  (that  is,  the  cloth  is  hooked  slack,  and 
then  screwed  up  to  the  proper  tension  whilst  in  the  vat) ; 
It  is  then  entered  in  the  first  enterer,  and  passed  up  regularly 
until  it  has  acquired  the  desired  shade;  a  good  quality  of 
cloth  requires  longer  dipping  to  acquire  its  shade  tlian  a  low 
quality.  When  the  desired  shade  is  attained,  the  cloth  is 
stripped  from  the  frame,  and  immediately  carried  to  the  bowl- 
ing machine,  thrown  into  the  pit,  and  completely  immersed 
in  it.  This  pit  should  always  be  acid,  so  that  marking  off  may 
be  prevented.  Marking  off  is  owing  to  the  cloth  lying  too 
long  in  the  water  of  the  bowling  pit,  or  on  the  ground  before 
coming  in  contact  with  sulphuric  acid.  When  the  cloth 
stripped  from  the  frame,  the  lead  of  the  pattern  exists 
oxide  of  lead,  and  is  in  a  very  soft  and  pulpy  state,  so  soft 
indeed  that  the  pattern  will  easily  "mark  off"  on  to  any  other 
portion  of  the  cloth  with  which  it  comes  into  contact,  and  the 
longer  the  contact  is  allowed,  the  greater  will  be  the  marking 
off ;  as  stated  before,  to  prevent  this,  the  bowling  pit  (  or  pit 
into  which  the  cloth  is  thrown  after  stripping,  previous  to 
going  through  the  washing  machine)  should  be  kept  always 
acid  with  sulphuric  acid,  so  that  the  oxide  of  lead  may  become 
sulphate  of  lead,  and  thus  prevent  the  marking  off  in  conse- 
quence of  the  hardening  of  the  colour,  and  its  being  fixed  in 
the  cloth  by  its  combination  with  sulphuric  acid.  The  acidity 
of  the  bowling  pit  is  the  best  possible  preventative  to  "markin. 
off"  that  I  know  of,  and  has  done  more  to  reduce  "  marki 
off"  and  "greening"  than  anything  else  that  has  been  pro-' 
posed.  After  the  pieces  have  gone  through  the  bowling 
machine,  in  which  they  are  first  bowled,  soured,  then  washed 
in  the  same  machine,  they  arc  banded  up  separately,  taken  to 
the  raising  becks,  and  there  raised  orange.  For  process  ol 
Raising,  sec  further* 

\To  be  continued^ 


•  The  printed  specimens  tn  this  uiicle  do  not  purport  to  have  been  done  by  the 
processes,  or  with  the  receipts  therein  detailed.  They  are  inserted  to  iUusli^ 
the  different  styles,  and  have  been  obtained  from  various  houses. 
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2.  Classified  List  of  Letters  Patent  cmicerfiing  Bleaching, 
FinisktHg^  Dyeing,  Printing,  and  Colouring  matters,  which 
passed  the  Great  Seal  in  the  year  iSjs* 

Singe  Plates  and  Singeing. 
3812.    William  Sumner,  of  Salford,  in  the  county  of  Lan- 
caster, and  Eric  Hugo  Waldenstrom,  of  the  same 
place,  engineers,  for  an  invention  of  "Improvements  in 

i^  the  manufacture  of  copper  singe  plates." —  Dated  4th 
■  November,  1S74. — Specification  published^  price  ^d. 
'537'  George  Briggs,  of  Cleckhcaton,  in  the  county  of 
b  York,  dyer  and  stover,  and  HORATio  Stead,  of  Halifax, 
I  in  the  same  county,  machine  maker,  for  an  invention  of 
I  "Improvements  in  tlie  means  or  apparatus  for  singeing 
I  woven  fabrics  and  yam." — Dated  27th  April,  1875. — 
I       Specification  pnhlisludy  price  4d,      For  abridgement  see 

Bleaching. 
4087.  Thomas  Nightingale  Palmer,  of  Lansdowne  Road, 
Galston,  in  the  county  of  Middlesex,  for  an  invention  of 
"Improvements  in  bleaching  wool,  textile  fabrics,  and 
fibres." — A  communication  to  him  from  abroad  by  Louis 
Prosp^re  Hippolite  Plantron  Balma,  of  Reims,  in  the 
republic  of  France. — Dated  28th  November,  1874. — 
Specification  publisltcd,  price  4d. 

THOM.VS  HOLLIDAY,  of  Huddcrsfield,  in  the  county  of 
York,  manufacturing  chemist,  for  an  invention  of  "Im- 
provements in  effecting  the  bleaching  of  cotton  and  other 
fabrics  produced  from  vegetable  fibres." — A  communica- 
tion to  him  from  abroad  by  Alexandre  Schultz,  of  Paris, 
in  the  republic  of  France. — Dated  lOth  February,  1S75, — 
Specification  publisftcd^  price  ^d.      For  abridgement  see 

P'  i9' 
G 


83 


THE  TEXTILE  COLOURIST 


1382.  Frank  Wirth,  of  the  firm  of  Wirth  and  Company, 
patent  agency,  Frankfort-on-the-Main,  in  the  empire  of 
Germany,  for  an  invention  of  "Improvements  in  bleach- 
ing fabrics,  yams,  fibres,  paper  pulp,  and  other  articles." 
— A  communication  from  Vincenz  van  Baerle,  manu- 
facturer, a  person  resident  at  Worms,  in  the  empire  of 
Germany — Dated  r5th  April,  1875. — Specification  pub- 
lislud,  price  ^d.    For  abridgement  seep,  ja 

2812.  Thomas  James  Smith,  of  the  firm  of  Robertson, 
Brooman,  and  Company,  of  166,  Fleet  Street,  in  the  city 
of  London,  patent  agents,  for  an  invention  of  "Improve- 
ments in  bleaching  silk  and  other  fibres." — A  communi 
cation  to  him  from  abroad  by  Cyprien  Marie  Tessie  d 
Motay,  of  Paris,  France. — Dated  loth  August,  1875, 
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2623.    Edward  Lee,  of  99,  High  Holbom,  in  the  county  of 


n 


Printing. 
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Middlesex,  lithographer,  for  an  invention  of  "Improve^B 
ments  in  the  mode  of  producing  designs  or  patterns  on^^ 
surfaces  by  the  aid  of  stencil  plates." — Dated  27th  July, 
1874. — Specification  published,  price  ^. 

2921.  George  Ashley  Wilson,  of  Liverpool,  in  the  county 
of  Lancaster,  engineer,  for  an  invention  of  "Improve- 
ments in  and  connected  with  rotary  web  printing 
machines." — Dated  26th  August,  1874. —  Specification 
publisfted^  price  ^d, 

1428.  Frederick  Bennett,  of  the  firm  of  John  Bennett 
and  Son.  of  Birch  Vale,  in  the  county  of  Derby,  calico 
printers,  for  an  invention  of  "Improvements  in  printing 
cloth  or  fabrics." — Dated  19th  April,  1875, — Specification^ 
pnblisJud,  price  ^d.    For  abridgetnent  seep.  p6. 


Patterns  and  Designs. 
4471.  John  BriGGS,  of  Lower  Crumpsall,  near  Manchester, 
in  the  county  of  Lancaster,  engraver  to  calico  printers, 
Richard  Hudson,  of  Choriton-cum-Hardy,  near  Man- 
chester aforesaid,  designer,  and  Henry  Grimshaw,  ol 
Manchester  aforesaid,  hatter,  for  an  invention  of  "Im- 
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provemenU  in  ornamenting  and  transferring  patterns  to 
fabrics." — Dated  30th  December,  1874. 

707.  Alexander  Mklville^Clark,  of  53.  Chancery  Lane, 
in  the  county  of  Middlesex,  patent  agent,  for  an  invention 
of  "Improved  apparatus  for  enlarging  and  reducing 
designs,  prints,  and  other  delineations." — A  communica- 
tion to  him  from  abroad  by  Victor  Gudrin,  of  Paris, 
France. — Dated  26th  February,  1875. — Specijicatwn  pub- 
lished, price  js.  lod.     For  abridgement  see  p.  50. 

1426.  Frederick  Bennett,  of  the  firm  of  John  Bennett 
and  Son,  of  Birch  Vale  in  the  county  of  Derby,  calico 
printers,  for  an  invention  of  '*  Improvements  in  producing 
patterns  or  designs  in  metals,  on  cloth,  or  fabrics." — 
Dated  19th  April,  1875. — Specification  publislted,  price  ^, 
For  abridgement  see  p.  p6. 

2i6i.  Henry  Edward  Newton,  of  the  Office  of  Patents, 
66t  Chancery  Lane,  in  the  county  of  Middlesex,  civil 
engineer,  for  an  invention  of  "Improvements  in  orna- 
menting or  producing  patterns  or  designs  of  various 
kinds  on  fabrics,  and  in  the  apparatus  to  be  used  for 
such  purposes." — A  communication  to  him  from  abroad 
by  Pierre  Nos  D'Argence,  of  Paris,  in  the  republic  of 
France,  and  Frangois  Dclamare,  of  Paris  aforesaid." — 
Dated  12th  June.  1875. 

Ageingj  Steaming,  and  Fizing. 

^j6.  John  Tiiom,  of  Birkacre,  near  Chorlcy,  in  the  county 
of  Lancaster,  calico  printer,  for  an  invention  of  "  Improve- 
ments in  ageing  printed  fabrics,  and  in  apparatus  con- 
nected therewith." — Dated  9th  December,  1S74. — See 
also  French  patent,  No.  108,139. — Specification  published^ 
price  IS.  4d. 

479.  HONORE  Francois  Adolphe  Cordillot,  of  Sepou- 
choff,  near  Moscow,  in  the  empire  of  Russia,  calico 
printer,  and  William  Mather,  of  the  firm  of  Messieurs 
Mather  and  Piatt,  of  Salford,  in  the  county  of  Lancaster, 
engineer,  for  an  invention  of  "Improvements  in  apparatus 
'  for  steaming  printed  fabrics." — Dated  9th  February,  1875. 
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— See  also  French  patent,   No.    107,890. — Specification 
publisfted^  price  is,  lod.     For  abritlgetpunt  see  p.  jo. 

1303.  J.\MES  Smith,  engineer  to  Messieurs  Walter  Crum 
and  Company,  of  Thomliebank,  in  the  county  of  Ren- 
frew, North  Britain,  for  an  invention  of  "Improvements 
in  apparatus  for  subjecting  printed  or  other  fabrics  to  the 
action  of  steam." — Dated  loth  April,  1S75. — Specification 
published^  price  is.  6d.     For  ahridge^ncnt  sec  p.  gj. 

1587.  Alexander  Melville  Clark,  of  53,  Chancery  Lane, 
in  the  county  of  Middlesex,  patent  agent,  for  an  inven- 
tion of  "Improvements  in  developing  and  fixing  colours 
on  fabrics,  and  in  apparatus  for  the  same." — A  commu- 
nication to  him  from  abroad  by  Charles  Thierry-Micg,  of 
Paris,  France. — Dated  29th  April,  1S75. — See  also  French 
patent.  No.  106,687,  ^^^  certificate  of  addition  thereto* 
— Specification  publislud,  price  4d,  For  abridgement  see\ 
p.gS. 

2033.  Horatio  Stead,  of  Halifax,  in  the  county  of  York, 
engineer,  and  Bennetf  Appleyard,  of  Wakefield,  in 
the  same  county,  crabber  and  finisher,  for  an  invention  of 
"Improvements  in  machinery  or  apparatus  for  steaming 
woven  fabrics." — Dated  2nd  June,  1875, 

Drying. 

2766.  John  Stott,  of  the  firm  of  John  Stott  and  Brothers, 
of  Wardlc,  near  Rochdale,  m  the  county  of  Lancaster, 
woollen  manufacturers,  and  JoilN  B.\RKER,  of  the  firm 
of  Jonathan  Barker  and  Sons,ofTodmorden,  in  the  county 
of  York,  engineers,  for  an  invention  of  "An  improved 
machine  or  apparatus  for  drying  textile  fabrics." — Dated 
loth  August,  1874. — Specification  published,  price  is,  2d. 

3636.  Samuel  Knowles,  of  Tottington,  near  Bur>',  in  the 
county  of  Lancaster,  bleacher  and  calico  printer,  and 
James  Kay,  of  Bury  aforesaid,  engineer,  for  an  invention 
of  "Improvements  in  apparatus  for  drying  yams,  woven 
fabrics,  paper,  and  other  materials." — Dated  22nd  Octo- 
ber, 1S74. — Specification  published,  price  Sd. 

2290.    Thomas  Fletcher,  of  Newton,  Hyde,  in  the  county 
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of  Chester,  for  an  invention  of  "Improvements  in  the 
construction  of  valves  to  be  applied  to  steam  drying 
cj'linders  or  rollers  used  in  various  machines." — Dated 
23rd  June,  1875. 

Dyeing  Apparatus  and  Processes. 
\Z2.  Albert  Sauvee,  of  22,  Parliament  Street,  Westmin- 
stcr»  in  the  county  of  Middlesex,  civil  engineer,  for  an 
invention  of  "Improvements  in  the  apparatus  used  for 
dyeing  materials,  either  woven,  spun,  or  in  skeins  or 
hanks." — A  communication  to  him  from  abroad  by  Mon- 
sieur Cesar  Corron,  dyer,  of  Saint  Eticnne  (Loire).  France. 
— Dated  1st  September,  1874. — Specification  published, 
price  8d. 

1094.  Jean  Baptiste  Charles  Henri  PETirDroiER,  of 
St.  Denis  (France),  dyer,  for  an  invention  of  **An  impro- 
ved process  of  dyeing  silk,  woollen,  cotton,  and  other 
fabrics." — Dated  25th  March,  xZ"] ^.^Specification  pub- 
lishcii,  price  4d.     For  abridgement  see  p.  jj. 

^294.  James  Worrall,  of  Manchester,  in  the  county  of 
Lancaster,  dyer,  for  an  invention  of  "Improvements  in 
the  mode  of  and  apparatus  for  coloring  pile  fabrics." — 
Dated  9th  April,  1875. — Specification  pnblishcdy  price 
IS.  ^.     For  abridgement  see  p.  g£, 

32 14-  George  Cantrell  Gibbs,  of  Brentford,  in  tlie  county 
of  Middlesex,  for  an  invention  of  "Improvements  in  ma- 
chinery for  or  apparatus  for  dyeing  and  colouring  felt, 
silk,  and  other  textile  or  porous  materials." — Dated  19th 
September,  1875. — Specification  published ^  price  8d, 

Aniline  Black  and  Bronzing. 

3632.  Alexander  Melville  Clark,  of  53,  Chancery-lane, 
in  the  county  of  Middlesex,  patent  agent,  far  an  invention 
of  "Improvements  in  dyeing  threads,  yarns,  and  fabrics 
aniline  black." — A  communication  to  him  from  abroad  by 
Wilh'am  Jules  Samuel  Grawitz,  of  Paris,  France. — Dated 
2 1  St  October,  1 874. — Specification  published,  price  ^d, 

1620.    Alexander  Melville  Clark,  of  53,  Chancery-lane, 
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in  the  county  of  Middlesex,  patent  agent,  for  an  invention 
of  "Improvements  in  the  production  of  aniline  black  for 
printing  and  other  purposes,  and  in  dyeing  aniline  black." 
— A  communication  to  him  from  abroad  by  William  Jules 
Samuel  Grawitz,  of  Paris,  France. — Dated  ist  May,  187S- 
— Specification  puhlislted,  price  ^d.      For  abridgement  see 

608.  William  Thackrah,  of  the  firm  of  Thackrah  and 
Company,  of  Dcwsbury,  in  the  county  of  York,  woollen 
manufacturers,  for  an  invention  of  "Anew  process  for 
bronzing  or  giving  a  metallic  appearance  to  textile  fab- 
rics."— Dated  19th  February',  1875. — Specification  pub- 
lished, price  4d.     For  abridgement  see  p,  5^. 


Alizarine,  Aniline,  Anthracene,  Indigo,  and  other  Colouring 

Matters. 

2841.  Felix  de  Lalande,  of  Rue  d'Enfcr,  22,  at  Paris, 
civil  engineer,  for  an  invention  of  "Improvements  in  th 
treatment  of  alizarine  for  the  production  of  different 
colours  or  hues  therefrom  in  dyeing  and  printing." — 
Dated  i8th  August,  1S74. — Specification  publisJud,  price 
4d. 

3757.  Maximilian  Zingler,  of  19.  Buckland  Crescent, 
Belsize  Park,  in  the  county  of  Middlesex,  for  an  invention 
of  "Improvements  in  treating  aniline  and  other  dyes  to 
prepare  them  for  use  in  dyeing,  printing,  and  coloring." 
— Dated  30th  October,  1874- — Specification  published^ 
price  ^. 

4421.  David  Clovis  Knab,  chemist,  of  Saint  Denis,  in  the 
department  of  the  Seine,  in  the  republic  of  France,  for 
an  invention  of  "Improvements  in  the  manufacture  of 
black  for  painting  or  printing,  which  is  also  applicable  to 
discoloring  sugar  and  for  use  as  a  disinfectant." — Dated 
23rd  December,  1874. — Spccificatimi  published,  price  4d, 

4433.  John  Scudamore  Sellon,  of  Hatton  Garden,  and 
Robert  Pinkney,  of  Bread  Street  Hill,  both  in  the  city 
of  London,  for  an  invention  of  "Improvements  in  dyeing 
and  printing,  and  in  improved  compounds  for  such  pur* 
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purposes. — Dated  24th  December,  1874. —  Specification 
pubiislud,  price  ^d. 

124.  Frederick  Albert  Gatty,  of  Accrington,  in  the 
county  of  Lancaster,  manufacturing  chemist,  for  an  inven- 
tion of  "Improvements  in  preparing  certain  materials 
employed  in  printing  and  dyeing  cotton  fabrics  and 
yarns." — Dated  13th  January,  1875. — Specification  pub- 
lished^  price  ^d.     For  abridgemcftt  sec  p.  jj. 

498,  Thomas  Holliday,  of  Huddcrsfield,  in  the  county  of 
York,  manufacturing  chemist,  for  an  invention  of  "Im- 
provements in  operating  with  indigo  in  the  printing  of 
cotton  and  other  fabrics." — A  communication  to  him  from 
abroad  by  Alexandre  Schultz,  of  Paris,  in  the  republic  of 
France. — Dated  loth  Februar)'-,  1875. — Specification  pub- 
lished^ price  4d.    For  abridgement  sec  p.  jj. 

1031.  Thomas  Holliday,  of  Huddersfield,  in  tlic  county  of 
York,  manufacturing  chemist,  for  an  invention  of  "Im- 
provements in  the  manufacture  of  colouring  matter  suit- 
able for  dyeing  and  printing." — Dated  20tli  March,  1875. 
— Specification  pnbiis/t£d,  price  ^,    For  abridgement  see 

1038.  Frederick  VersMANN,  of  12,  Brecknock  Crescent, 
Camden  Town,  in  the  county  of  Middlesex,  Ph.D.,  con- 
sulting and  analytical  chemist,  for  an  invention  of  ''Im- 
provements in  the  manufacture  of  colouring  matters." — 
Dated  20th  March.  1875. — Specification  published^  price 
4d,     For  abridgement  seep.  j/. 

1604,  Alexander  Melville  Clark,  of  53,  Chanceiy  Lane, 
in  the  county  of  Middlesex,  patent  agent,  for  an  inven- 
tion of  "An  improved  process  for  the  manufacture  of  red 
sulphide  of  mercury'." — A  communication  to  him  from 
abroad  by  William  Jules  Samuel  Grawitz,  of  Paris, 
France. — Dated  30th  April,  1875. — Specification ptblished^ 
price  4d.    For  abridgement  see  p.  gj. 

1712.  Christlvn  Heinzeuling  and  George  McGowan, 
both  at  present  residing  in  Glasgow,  in  the  county  of 
Lanark,  North  Britain,  for  an  invention  of  "A  new  or 
improved  process  for  oxidising  anthracene,  and  improve- 
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ments  in  the  colouring  matter  produced  therefrom." — 
Dated  8th  May,  1875. — Specification  pnblisfted^  pruf  ^d. 
For  abridgement  see  p.  gj. 

2421.— Justus  Wolff,  of  Wyke,  near  Bradford,  consulting 
and  engineering  chemist,  and  Ralph  Betlev,  of  Wigan. 
analytical  and  consulting  chemist,  for  an  invention  of 
"Improvements  in  the  production  of  aniline  dyes."— 
Dated  5th  July,  1875. 

2422.  Justus  Wolff,  of  Wyke,  near  Bradford,  consulting 
and  engineering  chemist,  and  William  AscroftByrom, 
of  Wigan,  solicitor,  for  an  invention  of  "Improvements 
in  obtaining  aniline,  and  in  the  employment  of  the  same 
or  of  compounds  thereof" — Dated  5  th  July,  1875. 

2448.  Justus  Wolff,  of  Wyke,  near  Bradford,  consulting 
and  engineering  chemist,  and  Ralph  Betlev,  of  Wigan, 
analytical  and  consulting  chemist,  for  an  invention  of 
"Improvements  in  the  production  of  dyes  from  naptha 
line  and  its  derivatives." — Dated  7th  July,  1875. 
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Felted  Fabrics,  Floor  Cloths,  Paper,  &c. 

Benjamin  Rhodes  and  Thomas  Brown  Rhodes,  boffi 
of  Armley,  near  Leeds,  in  tJve  County  of  York,  for  an 
invention  of  "  Improvements  in  machinery  for  flocking 
woollen  or  other  woven  or  felted  fabrics." — Dated  ist 
January,  1875. — Specification  published^  price  6d,  For\ 
abridgement  see  p.  52, 
.35.  Michael  Barker  Nairn,  of  Kirkaldy,  Scotland,  for  an 
invention  of  "  Improvements  in  machinery  for  preparing 
floor  cloths  for  printing." — Dated  4th  January,  1875. — 
Specification  publis/ud,  price  2S.  ^d.   For  abridgement  see 

361.  Louis  Ferdinand  Tavernier  and  John  Pyper 
MathesoN,  of  the  Perseverance  Mills.  Dewsbury  Road, 
Leeds,  in  the  county  of  York,  patent  coactile  cloth 
manufacturers,  for  an  invention  of  "  Improvements  in 
the  manufacture  of  felted  fabrics,  and  in  the  production 
of  mixed  colours  in  felted  fabrics  by  cheap  and  simple 
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processes." — Dated  30th  January,  1875. — Specification 
published^  price  ^d.  For  abridgement  see  p.  j/. 
1573*  Edwin  Salt,  of  Danven,  in  the  county  of  Lancaster, 
engineer, for  an  invention  of  "Improvements  in  machinery 
or  apparatus  to  be  used  for  the  manufacture,  colouring, 
veneering,  and  enamelling  of  paper  and  paper  cloth  and 
such  like  materials." — Dated  29th  April,  1875. 


Yams,  Warps,  Threads,  Wool  Washing. 
2658.  Thomas  Dickins,  Albert  Langlev  Dickins,  and 
Harvey  HE^^voOD,  all  of  Middleton,  in  the  county-  of 
Lancaster,  dyers  and  printers,  for  an  invention  of  "  Im- 
provements in  machinery  or  apparatus  used  in  dyeing 
yams  or  threads  of  silk.** — Dated  30th  July,  1874. — 
Specification  published,  price  jod, 
3364-  George  Rourke  Bryant,  of  the  firm  of  T.  P.  Pocock 
^K  and  Co.,  of  Waterford  Mills,  Chippenham,  Wilts,  wool- 
^^k  len  manufacturers,  for  an  invention  of  "  Improved  ma- 
^H  chinery  for  washing  wool.'* — Dated  ist  October,  1874. — 
f  Specification  publislied^  price  is.  ^d. 

^^603.  John  Crawford  Munn,  of  the  firm  of  Munn  and 
^B  Hughes,  of  the  city  of  Glasgow,  in  the  county  of  Lanark, 
^V  North  Britain,  for  an  invention  of  **  Improvements  in 
^^       dyeing  yarns  for  warps." — Dated  20th  October,  1874. — 

I       Specification  pnblisltcd,  price  ^d. 
55.    John  Clough,  of  the  Manchester  Road,  Bradford,  in 
the  county  of  York,  for  an  invention  of  "Improvements 
in  apparatus  employed  in  the  washing  and  cleansing  of 
wool  and  other  fibres." — Dated  30th  November,  1874. — 
Specification  pnblisked,  price  8d. 
79.    Charles  Hoyle,  William  Shackleton,  and  Wil- 
LL\M  Preston,  of  the  firm  of  Messrs.  Shackleton,  Hoyle, 
and    Company,  of    Keighley,   in   the  county  of  York, 
machinists,  for  an  invention  of  "  Improvements  in  ma- 
chinery for  washing  wool  and  other  fibrous  substances." 
Dated  4th  December,  1874. — Specification  pnblisf ted,  price 
8d 
1432.    Samuel  Gibson  Rhodes,  Michael  Shilhto,  and 
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John  Ireland  Speed,  of  the  firm  of  Shillito,  Rhodes, 
and  Co.,  yam  finishers,  Leeds,  in  the  county  of  York,  for 
an  invention  of  "Improvements  in  finishing  yam  and 
threads,  and  in  apparatus  connected  tlicrewitli. — Dated 
20th  April,  1875. — Specification  published^  price  Sd.  For 
abridgement  see  p,  ^s, 

1868.  jACOn  Bkhrens,  of  Bradford,  in  the  county  of  York, 
and  of  Manchester,  in  the  county  of  Lancaster,  merchant, 
for  an  invention  of  *'  Improvements  in  the  treatment  of 
wool  either  in  the  raw  or  in  a  manufactured  condition." — 
A  communication  to  him  from  abroad  by  Henrich  Caro, 
of  Mannheim,  in  the  empire  of  Germany,  Chemist — 
Dated  2ist  May,  1875. 

2215.  Sidney  Emslev,  agent,  of  Bradford,  and  SAMUEL 
Smith,  machine  maker,  of  Low  Bridge  Works,  Kcighlcy, 
both  in  the  county  of  York,  for  an  invention  of  "  Im- 
provements in  drying  and  stretching  fibrous  materials 
in  hanks,  and  in  apparatus  connected  therewith, — Dated 
16th  June,  1875. 

2866.  Maximilian  Baerlein,  of  Manchester,  in  the  county 
of  Lancaster,  for  an  invention  of  '*  Improvements  in  the 
metliod  of  mordanting, dyeing,  and  sizing  yams." — Dated 
14th  August,  1875. 

3166.     David  Porteous,  of  Whalcy  Bridge,  in  the  county 
of  Chester,  manufacturer,  and  JOHN  Ormerod,  of  th^H 
same  place^  overlooker,  for  an  invention  of  "  Improve-^ 
mcnts  in  apparatus  for  sizing  yarns  or  warps. — Dated  9th 
September,  i^^ ^.Specification published^ price  lod. 


Gum  Making. 


A 


3639.    Paul  Louis  Makbre,  of  Valenciennes,  in  the  republic 
of  France,  but  temporarily  of  Pcnge,  in  tlie  county  of 
Surrey,  brewer,  for  an  invention  of  "  Improvements  in  th^H 
process  and  apparatus  for  the  conversion  of  starch  and 
fccula  into  gum,  compounds  of  gum  and  glucose,  glucose^j 
caramelized   glucose,  and  other  analogous  products. 
Dated  22nd  October,  1874. 


PATENTS  SEALED  IN  1875, 

Finishing,  Beetling,  Stretching,  Measuring,  etc. 
2415.    William    Mellor,   mechanic,  Eustace  Wigzell 
and  Joseph  Pollit.  engineers,  all  of  Sowerby  Bridge, 
in  the  county  of  York,  for  an  invention  of  "Improve- 
ments in  machinery  for  rigging,  pressing,  and  cuttling 
fabrics." — Dated  9th  July,  1874. — Specification  published^ 
price  IS.  ^d. 
2492.    John  Henry  Gartside  and  Charles  Timothy 
Bradbury,  of  Buckton  Vale,  in  the  county  of  Chester, 
for  an   invention   of   "Improvements   in   machinery  or 
apparatus  for  finishing  woven  fabrics." — Dated  i6th  July, 
1874, — Specification  published ^  price  ^. 
36.    Gedeon  Griot  and  Louis  Polito,  merchants,  of 
Boulevart  Voltaire,   Paris,  France,  for  an   invention  of 
"Improvements  in  rendering  textile  substances  water  and 
damp  proof." — Dated  7II1  August,  1874. —  Specificalivn 
published f  price  ^d. 

8.  John  Smith,  of  Collyhurst.  in  the  city  of  Man- 
chester, bleacher,  dyer,  and  finisher,  for  an  invention  of 
"  Improvements  in  beetling  machines."  —  Dated  8th 
August,  1S74. — Specification  published,  price  lod. 
2.  Louis  Edwin  Broadbent,  of  Dew^bury,  in  the 
county  of  York,  for  an  invention  of  "Improvements  in 
machinery  employed  in  weaving  and  finishing  woollen, 
cotton,  or  other  fabrics." — Dated  30th  October,  1874-— 
Specification  published^  price  2s. 
131.  George  Lowry.  of  Salford,  in  the  county  of  Lan- 
caster, machinist,  for  an  invention  of  "Improvements  in 
machinery  for  beetling  fabrics  or  fibrous  substances,  for 
driving  piles,  and  for  stamping,  boring,  crushing,  and 
hammering  animal,  vegetable,  and  mineral  substances." 
— Dated  2nd  December,  1874. —  Specification  published, 
price  IS.  ^d. 

158.    John   Henry   Gartside  and   Charles   Timothy 
J  Bradbury,  of  Buckton  Vale,  in  the  county  of  Chester, 

1  for  an   invention   of  "Improvements    in   machinery  or 

^H    apparatus    for    finishing  woven   fabrics." — Dated    I5tli 
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January,  1875. — Specification  publislud,  price  lod.  For 
abridganent  see  p.  j/. 

370.  William  Stark,  manager  of  bleach  works  to  Messieurs 
John  and  Walter  Crum  and  Company,  of  Thomlicbank, 
in  the  county  of  Renfrew,  North  Britain,  for  an  invention 
of  "Improvements  in  apparatus  for  brcadthening  and 
drying  woven  or  other  web  fabrics." — Dated  ist  Febru- 
ary, 1875. — Specification  published,  price  is.  4.d.  For 
abridgement  see  p.  55. 

572.  Peter  Lavcock,  of  Leeds,  in  the  county  of  York,  for 
an  invention  of  "Improvements  in  the  means  and  ma- 
chinery employed  for  stiffening  and  staining  woollen  or 
other  woven  or  felted  fabrics." — Dated  17th  February, 
1875. — Specification  publislicd^  price  ^d.  For  abridganent 
seep.  52, 

1019.  John  Mitchell  and  Thomas  Mitchell,  both  of 
Rochdale,  in  the  county  of  Lancaster,  for  an  invention 
of  "An  improved  machine  for  stretching  calico  or  otlier 
Avovcn  fabrics." — Dated  19th  March,  1875. — Specification 
published,  price  loii.     For  abridgement  see  p.  J4. 

1457.  Alfred  Vincent  Newton,  of  the  Office  for  Patents, 
66,  Chancery  Lane,  in  the  county  of  Middlesex,  mechani- 
cal draughtsman,  for  an  invention  of  "Improvements  in 
apparatus  for  tcntering,  straightening,  drjung,  and  finish- 
ing cloth  and  other  fabrics." — A  communication  to  him 
from  abroad  by  Isaac  Emerson  Palmer,  of  Middletown, 
in  the  state  of  Connecticut,  United  States  of  America. — 
Dated  21st  April,  1875.^ — Specification  pub/is/ted,  price 
IS.  8d.     For  abridgement  see  p.  g6, 

1833.  William  Mather  Pollock,  of  the  Lounsdale  Bleach 
Works,  in  the  county  of  Renfrew,  North  Britain,  for  an 
invention  of  "Improvements  in  machinery  for  stentering 
or  finishing  woven  fabrics." — Dated  1 8th  May,  1875. 

266  L  William  Robert  Lake»  of  the  firm  of  Haseltinc, 
Lake,  and  Co.,  patent  agents,  Southampton  Buildings, 
London,  for  an  invention  of  "An  improved  method  of 
measuring  and  indicating  the  quantity  in  a  roll  or  pack- 
age of  cloth  or  other  like  material." — A  communication 
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to  him  from  abroad  by  Samuel  Chanccy  Talcott,  of  Ash- 
talnla,  Ohio,  United  States  of  America,  gentleman. — 
Dated  27th  July.  1875. 


J.    Abstracts  from  complete  Specifications  of  Patents. 


Vermilion. — Melville  Clark's  patent  (communicated  by 
Grawitz,  of  Paris),  No.  1604,  for  the  manufacture  of  red 
Sulphide  of  mercury,  claims  the  process  of  dissolving  without 
the  aid  of  heat,  and  whilst  protected  from  the  action  of  light, 
ether  binoxide  of  mercury,  or  the  salts  of  binoxide  of 
mercury  in  an  aqueous  solution  of  a  soluble  hyposulphite. 
When  binoxide  of  mercury  is  employed,  it  is  preferable  to 
add  to  the  liquor  a  small  quantity  of  chloride  of  ammonium, 
or  of  a  weak  acid,  to  prevent  the  liquor  becoming  too  alkaline. 
When  the  solution  is  complete,  the  temperature  is  gradually 
raised,  whereupon  sulphide  of  mercury  (the  red  modification) 
b  deposited,  the  tints  of  which  vary  from  orange-red  to 
crimson-red-violet.  The  precipitate  after  being  washed  is 
then  brightened  by  washing  with  soda  and  nitric  acid.  It  is 
stated  that  the  colour  obtained  in  tlic  above  manner  resists 
the  action  of  light,  heat,  or  acids. 

Oxidizing  Anthracene.— HeinzeHing's  and  McGowan's 
patent,  No.  171 2,  is  for  a  new  process  of  oxidizing  anthracene 
for  the  purpose  of  converting  it  into  alizarine.  The  anthra- 
cene is  first  purified  by  treatment  with  carbon  disulphide, 
and  then  with  bleaching  powder  and  hydrochloric  acid.  The 
patentees  describe  two  ways  of  subjecting  the  anthracene  to 
treatment,  the  wet  way  and  the  dry  way ;  in  the  wet  way  a 
compound  is  obtained  which  may  either  be  at  once  treated 
with  fuming  sulphuric  acid,  or  by  the  other  well-known 
processes  for  the  production  of  alizarine.  In  treating  the 
anthracene  in  the  dry  way  it  is  mi.Kcd  with  excess  of  bleaching 
powder  and  very  little  water,  with  or  without  the  addition  of 
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hydrochloric,  or  an  equivalent  add.  The  mixture  is  heated 
gently  for  some  time,  and  then  raised  to  a  higher  temperature 
when  anthraquinonc  subh'mcs.  Alizarine  may  then  be  pro- 
duced from  the  before  mentioned  products  by  any  of  the 
known  methods.  The  alizarine  so  produced  is  treated  either 
in  solution  or  in  the  solid  state  with  cyanide  or  sulpho-cyanide 
of  potassium,  which  improves  the  colour. 

Aniline  Black. — Melville  Clark's  patent  for  improve- 
ments in  aniline  black,  No.  1620,  communicated  by  Grawitz, 
of  Paris,  "  relates  to  the  production  of  aniline  black  by  the 
concurrent  reaction  on  aniline  or  its  salts  of  certain  metallic 
salts,  and  of  certain  chromates  or  bichromates,  the  oxidizing 
action  of  the  latter  being  produced  in  a  distinct  operation 
which  may  cither  follow  or  precede  the  action  of  the  metallic 
salts."  The  metallic  salts  arc  those,  like  iron,  susceptible  of 
two  degrees  of  oxidation.  The  processes  described  in  this 
patent  seem  irreconcilable  with  what  knowledge  we  have 
of  aniline  black,  and  we  shall  simply  give  in  the  words  of  the 
specification  the  method  of  producing  the  black  on  textile  fibres 

"  I  may  employ  cither  of  the  three  following  metliods  : — 

(l)  I  print  with  the  aid  of  a  suitable  thickening,  such 
starch  or  gum  tragacanth,  a  mixture  consisting  of,  ist,  a  salt 
of  aniline  ;  2nd,  a  salt  of  either  of  the  metals  before  mentioned 
(iron,  copper,  manganese,  cerium,  aluminium,  chromium, 
nickel,  etc.) ;  and,  3rd,  a  soluble  bichromate  or  chromate. 
The  colour  is  then  dcvoloped  in  the  drying  room. 

(2.)  I  print  with  a  mixture  of  an  organic  salt  of  aniline, 
and  a  metallic  chromate,  which  is  readily  decomposable,  and 
I  then  steam. 

(3.)  I  print  with  a  mixture  of  salt  of  aniline  and  a  salt  of 
one  of  the  metals  before  mentioned,  and  afterwards  pass  it 
through  a  weak  neutral,  or  preferably,  acid  solution  of  a 
soluble  chromate  or  bichromate. 

The  proportion  of  aniline  mixture  may  vary  from  5  to  10 
per  cent. 

The  best  relative  proportions  of  the  aniline,  the  metallic 
salt,  and  the  chromate  or  bichromate,  are  those  of  their 
chemical  equivalents." 
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Colouring  Pile  Fabrics.— Worrall's  patent,  No.  1294, 
la  for  a  new  method  of  obtaining  a  bloom  on  pile  fabrics,  and 
is  particularly  applicable  to  cotton  velvets,  velveteens,  and 
cords»  and  consists  essentially  in  the  use  of  a  machine  for 
bmshing  up  the  pile  which  has  been  more  or  less  crushed  or 
laid  by  the  padiiing  or  dyeing  process.  The  machine  was 
patented  3rd  December,  1873,  No.  3969,  by  Worrall.  and  is 
mainly  an  arrangement  of  cylindrical  brushes  and  a  series  of 
chains  of  brushes  working  at  right  angles  to  the  cylindrical 
brushes,  and  placed  above  a  table  bearing  the  fabric  under 
treatment.  Reference  is  also  made  to  a  dressing  machine 
patented  by  Worrall  and  Lawrence,  8th  June,  1S61,  No.  1458, 
which  may  be  employed  for  the  same  end.  These  brushes 
ae  also  employed  to  communicate  colour  to  the  pile  while 
the  body  of  the  cloth  may  have  been  previously  dyed  another 
colour,  for  example,  to  produce  a  rich  black  velvet  the  fabric 
is  dyed  black  in  the  ordinary  manner  and  then  a  blue  colour 
is  applied  to  the  pile;  or  the  pile  may  be  first  dyed  by  means 
of  the  brushes  in  some  dark  colour,  and  the  fabric  subsequently 
dyed  of  a  light  shade,  as  blue,  gold,  green,  etc.  A  pattern 
can  be  obtained  upon  this  double-dyed  fabric  by  cutting  away 
parts  of  the  black  or  other  dark  coloured  surface  pile  by  the 
shearing  machine.  The  brushes  arc  not  necessarily  made  of 
bristles  or  similar  fibres,  but  may  be  pads  of  velvet  or  flannel. 
Further  details  can  only  be  understood  with  the  aid  of  draw- 
ings of  the  machinery. 

Finishing  Yarns  and  Threads.— This  patent,  No.  1432, 
to  Rhodes  and  others,  is  for  setting  and  giving  lustre  to  yarn 
and  threads  in  hanks  and  on  bobbins,  doing  away  with  the 
present  plan  of  washing  and  drying  after  gassing.  It  consists 
in  nothing  else  than  submitting  the  materials  to  the  action  of 
high-pressure  steam  for  from  five  to  fifteen  minutes  in  a 
jacketed  cylinder;  the  yarns,  threads,  or  braid  may  be  cither 
dry  or  wetted,  or  the  interior  cylinder  may  contain  water  to 
moisten  them;  though  steam  at  60  lbs.  is  used,  it  is  stated  that 
the  pressure  on  the  inside  of  the  cylinder  is  only  2  lbs.  per 
square  inch,  but  will  incresase  with  the  pressure  of  the  steam 
employed,  and  in  anotlicr  place  it  is  said  that  the  the  tem- 
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perature  in  the  inside  of  the  cyh'nder  is  about  250°  F,,  but 
that  pressure  may  be  employed  to  produce  a  higher  super- 
heated temperature. 

Finishing  Cloth. — Palmer's  patent,  No.  1457,  communi- 
cated to  Newton,  relates  to  a  machine  for  the  stentering  and 
straightening  of  cloth  and  other  fabrics,  and  cannot  be  ex- 
plained apart  from  the  drawings.  The  claims  are  fifteen  in 
number. 

Singeing  Woven  Fabrics  or  Yakns. — Briggs  and 
Stead's  patent,  No.  1537,  is  for  singeing,  at  one  operation, 
fabrics  or  yams  composed  of  mixtures  of  animal  and  vege- 
table fibres,  and  it  consists  of  combining  in  one  apparatus  gas 
singeing  and  plate  singeing,  that  is  to  say,  the  fabrics  or  yams 
pass  first  over  flames  of  gas,  which  is  said  to  burn  oflf  the 
animal  fibres,  and  then  over  the  copper  plate,  which  bums  off 
the  vegetable  fibres.  There  is  no  drawing,  and  the  claim  is 
"for  the  combination  of  gas  jets  and  hot  plates  in  one  appara- 
tus, arranged  in  such  manner  that  the  fabrics  or  yarns  may  be 
passed  over  both  in  continuation  or  succession." 

Metallic  Printing. — Jknnct's  patent,  No.  1426,  is  for  an 
improved  method  of  obtaining  effects  in  those  styles  known 
as  bronze  brocade  or  gold  patterns,  which  are  at  present  pro- 
duced by  printing  with  block  a  varnish  or  some  adhesive 
matter  on  the  fabric,  and  then  by  means  of  another  block 
dipped  in  the  metallic  powder,  transferring  a  sufficient  quan- 
tity of  it  to  the  adhesive  matter.  The  improved  method  is 
by  printing  the  adhesive  matter  with  copper  or  surface  roller, 
and  then  passing  the  cloth  through  a  box  containing  the 
required  metallic  powder,  which  is  caused  to  adhere  to  the 
adhesive  matter  by  means  of  running  the  cloth  under  a  roller 
which  works  in  the  metallic  powder. 

Improvements  in  Printing  Fabrics. — Bennet's  patent 
for  this  purpose,  No.  1428,  refers  to  what  are  known  as  Swiss 
or  blue  chintzes.  The  title  is  somewhat  misleading,  it  might 
perhaps  be  better  described  as  a  patent  for  a  new  style  of 
print  than  an  improvement  in  printing,  and  the  specification 
is  by  no  means  clear  or  easy  to  understand.  The  blue 
chinzes  are  in  this  style  to  have  a  black  ground,  which   ; 
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obtained  by  printing  with  red  and  resist  paste  where  yellow  is 
to  fall.  The  piece  is  then  dyed  light  blue  in  the  indigo  vat, 
and  afterwards  the  red  and  block  yellow  are  dyed.  This  plan 
is  said  to  save  two  blockings. 

Another  plan  is  to  put  on  the  black  and  resist  paste  by 
roller,  dye  Ught  blue  in  the  vat,  dye  red  and  block  yellow. 

A  third  plan  is  to  put  on  the  black  ground  and  red  by 
roller,  block  the  resist  paste,  dye  light  blue  in  the  vat,  dye  red 
and  block  yellow.    The  two  latter  methods  save  one  blocking. 
Continuous   Ste.\ming  Appapiatus.— Smith's   patent, 
o-   J  303,  is  for  steaming  in  a  continuous  and  uninterrupted 
manner.    The  steaming  chamber  is  constructed  of  a  rectan- 
gular form,  and  may  be  of  brick  or  stone,  with  an  arched 
brick  ceiling  carried  on  transverse  girders,  or  constructed  in 
some  other  way.     The  goods  to  be  steamed  are  fed  Into  the 
teaming  chamber,  and  hang  in  long  vertical  loops  or  loose 
Ids,  on  transverse  horizontal  rods,  the  ends  of  these  rods 
t  on  two  parallel  endless  chains  placed  horizontally,  and 
e  links  of  which  are  formed  with  cavities  or  seats  for  the 
ds,  and  for  keeping  them  at  a  regular  distance  apart.     The 
ndless  chains  are  at  one  end  passed  round  a  pair  of  polygonal 
llcys  on  a  transverse  horizontal  shaft,  which  is  driven  at  a 
itable  speed  ;  and  at  the  other  end  it  passes  round  pullies 
n  a  shaft,  the  bearings  of  which  are  adjustable  by  screws, 
y   means    of  which   the  chains  can   always    be    properly 
distended. 

When  the  goods  have  been   carried   forward    from    the 
ntering  end  to  the  exit  end,  the  cloth  is  drawn  up  from  the 
p,  the  bar  is  released  from  the  endless  chain,  and  returned 
utside  the  machine  to  the  entering  end.     The  time  occupied 
n  the  travelling  from  tlie  entering  to  the  withdrawing  end 
be  varied  according  to  the  styles  under  treatment.     The 
Important  details  of  the  entering  and  withdrawing  of  the 
cloth  cannot  be  described  in  an  intelligible  manner  without 
e  aid  of  drawings.     The  claims  made  are : — 
I.     The  combining  of  a  system  of  rods  carrying  vertical 
loops  or  folds  of  printed  or  otlier  fabric,  and  moved  progres- 
sively along  a  chamber  with  appliances  for    entering    and 


98  THE  TEXTILE  COLOURIST 

withdrawing  the  fabric  ;   for  steaming  it ;  and  for  preventxi 
injury  by  condensation. 

2.    The  arrangement  and  combining  together  of  mechanism 
for  entering  printed  or  other  fabric  into  a  steaming  chamber, 
and  for  witladrawiiig  the  fabric  from  such  a  chamber  when 
combined    with    progressively    moving    rods  or   equivalent     i 
mechanism  in  the  chamber. 

Fixing  Colours  by  Steam  and  Hot  Air. — Thieny- 
Mieg's  patent,  No.  1587,  communicated  to  Melville  Clark, 
is  for  a  method  of  steaming  which  apparently  involves  some 
new  principles.  "The  object  of  the  improved  method  of  this  , 
invention  is  to  unite  the  advantages"  of  hot  ageing  andflj 
ordinary  steaming,  "  and  consists  in  combining  the  two  pro- 
cesses by  employing  hot  air  and  steam,  either  simultaneously 
or  alternately.  The  treatment  \vith  steam  is  thus  wholly  or 
partially  replaced  by  that  with  hot  air,  the  operation  being 
carried  on  in  a  chamber  either  entirely  closed  or  ventilated. 
To  this  end  hot  air  or  steam  is  supplied  to  the  chamber  or 
vat  by  separate  pipes,  forming  in  the  vat  a  mixture  of  heated 
air  and  steam,  the  temperature  and  proportions  of  which  can 
be  regulated  as  desired.  The  fixation  of  the  colours  may 
thus  be  readily  controlled,  means  being  provided  for  regulating 
the  supply  both  of  the  steam  and  of  the  air,  and  also  for 
regulating  the  vcntDation  of  the  vat.  The  operation  maj^ 
also  be  effected  in  a  closed  chamber,  with  or  without  the 
of  steam." 

"By  the  process  of  this  invention,  using  a  temperature 
aboub  212"  F.,  the  colours  may  be  fixed  as  perfectly  as 
the  method  now  employed,  and  at  much  less  cost,  as  i  lb.  of 
air  at  212**  absorbs  twenty-five  times  less  heat  than  the  same 
weight  of  steam.  The  operation  may  also  be  performed  at  a 
still  higher  temperature  without  necessarily  working  under 
pressure,  whereby  novel  effects  may  be  obtained.  The 
presence  of  the  air,  far  from  being  injurious,  assists  in 
increasing  tlie  intensity  of  certain  colours  without  impairing 
the  others." 

The  economy  of  fuel  is  stated  to  be  three-fourths  or  four- 
fifths  of  that  now  required.    No  particular  apparatus  for 
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lieating  the  air  is  described,  but  there  is  a  drawing  of  what 
mzy  be  described  as  a  deep  circular  vat  with  a  double  bottom  ; 
the  goods  lie  upon  the  false  bottom  which  is  perforated,  and 
the  steam  and  air  are  introduced  underneath :  a  steam  coil 
bet\veen  the  true  and  false  bottom  gives  the  means  of  heating 
the  air  or  steam  as  required. 

Harley's  Patent  for  Combining  Aniline  Colours 
WITH  Madder  Colours. — There  are  two  American  patents 
\xi  the  name  of  James  Hariey,  Nos.  168,991  and  170,626,  titles 
of  which  are  given  in  this  and  the  preceding  number  of  the 
Textile  Colourist.  We  have  received  specimens  of  prints 
purporting  to  be  done  by  these  or  one  of  these  patents  from 
two  independent  sources.  They  are  a  five-colour  pattern 
wth  black,  orange,  red,  purple,  and  green,  of  the  cashmere 
style,  well  covered  ;  the  general  effect  is  very  good,  full,  and 
rich.  The  colours  are  all  exceedingly  loose,  and  greatly 
injured  by  a  slight  soaping.  The  specimens  examined  have 
^Aot  come  from  Mr.  Hariey  direct,  and  may  therefore  not 
^Buly  represent  what  can  be  done  by  his  process. 
^B  Improvements  in  Dyeing. — This  communication  to 
^^Hughes  from  Hanover,  No.  1764,  is  for  the  use  of  "mecaptanc" 
^^l  dyeing.  There  is  not  the  slightest  intimation  of  what  "me- 
captane"  is,  and  the  language  of  the  provisional  specification 
is  obscure.  The  following  words  occur,  "cautchuck,"  probably 
for  catechu  ;  "common  salts,"  "sesqui  -  ferrocyanate  of 
potash,"  "arseniatc  of  natron,"  "nigrosin,"  "alcalious  salt," 
and  otlier  unusual  or  unique  combinations.  The  invention 
received  provisional  protection  only. 

Finishing  Threads. — Forster*s  patent,  No.  1930,  is  for 
treating  the  thread  with  paraffin,  stearinc,  spermaceti,  wax, 
tar,  or  bitumen,  dissolved  in  any  of  the  unoxidizable  solvents 
of  such  matters,  by  preference,  coal  oil,  bisulphide  of 
carbon,  or  ammonia.  The  object  being  to  make  the  threads 
more  easily  workable,  either  in  sewing  machines  or  with 
hand  sewing.  Coal  oil  is  the  solvent  preferred  by  the 
patentee. 

Saturating  Yarns.— Reeds  patent,  No.  181 1,  was  not 
completed.    The  idea  is  to  convey  the  yarns  into  and  out 
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of  the  vessel  by  a  pair  of  endless  webs  which  are  led  rem 
series  of  guide  rollers,  Ihe  yams  being  between  the  t\vo  webs. 

Treatment  of  Wool. — Behren's  patent,  No.  1868,  a 
communication  from  Heinrich  Caro,  is  for  treating  wool  in  a 
raw  or  manufactured  state  so  as  to  diminish,  or  altogether 
destroy,  what  is  known  as  shrinking,  curling,  or  felting.  This 
is  said  to  be  accomplished  by  causing  the  wool  to  absorb 
chlorine,  for  example  in  the  following  way : — One  hundred 
parts  of  wool  preferably  scoured  and  bleached  are  soaked  in 
4000  parts  water,  and  about  50  parts  by  weight  of  concen- 
trated muriatic  acid,  or  spirits  of  salts  ;  after  a  thorough 
impregnation  of  the  acid  has  taken  place,  a  clear  solution  of 
bleaching  powder,  containing  from  10  to  20  parts  by  weight 
of  dry  powder,  is  slowly  run  in  the  cistern  containing  the 
wool  in  such  a  manner  that  the  chlorine  is  absorbed  as  fast  as 
liberated,  and  there  must  be  no  smell  of  chlorine.  The  wool 
absorbs  the  chlorine  without  being  injured  in  strength  or 
colour,  with  the  diminution  or  destruction  of  the  curling, 
shrinking,  or  felting  properties.  Any  perceptible  excess  of 
chlorine  injures  the  wool,  and  must  be  carefully  avoided. 
Ten  parts  of  bleaching  powder  to  100  parts  of  wool  are  em- 
ployed when  the  object  is  simply  to  diminish  the  shrinking 
properties  ;  20  parts  when  it  is  desired  almost  completely  to 
deprive  it  of  these  properties  ;  but  even  30  or  40  parts  can  be 
advantageously  employed  in  exceptional  cases. 

New  Method  of  making  Garancine, — We  arc  indebted 
to  the  Monitenr  de  la  Teintnre  for  the  following  account  of  a 
French  patent  to  M.  Avon  for  garancine  making.  He  takes 
the  madder  root  and  submits  it  to  contact  with  vapour  of 
hydrochloric  acid,  or  to  vapours  of  nitric  acid,  or  to  a  mixture 
of  these  vapours.  The  operation  is  conducted  in  a  close 
vessel  at  a  temperature  of  about  176°  R,  and  continues  for 
four  hours  ;  pressure  is  needless,  and  the  vessel  is  closed 
simply  to  prevent  loss  of  the  acid  vapours.  The  duration  of 
the  operation,  the  temperature  employed,  and  the  degree  of 
concentration  of  the  acid  vapours  are  modified  according  to 
the  strength  of  product  which  it  is  desired  to  obtain. 

When  tlie  roots  have  cooled  down,  they  are  put  upon  a 
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filter  and  submitted  to  a  first  washing  ;  they  are  then  ground 
to  a  paste,  and  the  ground  mass  subjected  to  a  fresh  washing 
to  remove  all  the  acid.  The  pasty  mass  is  pressed,  dried» 
ground  to  powder,  packed  and  delivered  to  the  trade.  The 
patentee  does  not  confine  himself  to  acting  upon  madder 
roots  only,  but  operates  in  the  same  way  upon  other  madder 
products. 

Use  of  Baryta  in  Silk  Bleaching  and  Dyeing.— 
Tessid  du  Motay's  French  patent,  17th  August,  1874,  No. 
104,650,  is  for  the  use  of  caustic  baryta  as  a  substitute  for 
soap  in  boiling  off  raw  silk ;  and  it  appears  to  be  proposed 
as  a  substitute  for  lime  or  alkalies  in  precipitating  or  fixing 
metallic  oxides  upon  the  same  material.* 

New  Indigo  Vat  with  Soluble  Stannites. — The 
[lowing  is  the  subject  of  a  French  patent  granted  to  Dcscat 
Brothers  and  Selosse,  and  is  abstracted  from  the  Moniteur  de 
la  Teinturc^  p.  289.  This  process  consists  in  applying  the 
reducing  properties  of  the  protoxide  of  tin  or  stannous  oxide 
when  dissolved  in  an  alkali  or  an  alkaline  earth  to  indigo 
dyeing.  It  is  stated  that  the  very  marked  reducing  powers  of 
the  stannous  oxide  have  been  long  known  and  used  in  printing, 
but  have  not  been  successfully  employed  in  blue  dyeing  on 
account  of  the  excessively  caustic  nature  of  the  solution.  The 
patentees  have  discovered  that  common  salt,  nitrate  of  potash, 
nitrate  of  soda,  and  generally  other  neutral  salts  which  do'not 
precipitate  alkaline  solution  of  tin,  diminish  \\\  a  sensible 
manner  the  causticity  of  the  solution,  and  its  destructive 
character,  without  depriving  it  of  its  alkalinity  and  appearing 
even  to  facilitate  the  solution  of  the  stannous  oxide.  For  the 
solution  of  tin,  to  which  a  sufficient  quantity  of  one  of  these 
salts  has  been  added,  is  not  precipitated  by  addition  of  even  a 
large  quantity  of  water,  and,  moreover,  the  dark  coloured 
anhydrous  oxide  of  tin  is  much  less  liable  to  be  precipitated 
by  a  prolonged  ebullition.  The  solution  of  oxide  of  tin  in 
alkali,  and  one  of  these  salts  is  best  made  at  a  high  tempera- 
ture. 

*  BuU.  de  U  Soc.  Chezn.  de  Paris,  zxv.,  p.  4S1. 
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4..  Japan  Wax  in  Sise. — Note  upon  the  IncofivenUnces 
arising  from  ilie  use  of  Japan  Wax  in  Sisittg  Cloth  intended 
far  Printing. 

BY  M.  CII.  BENNER. 


n  ul^^ 


During  the  time  of  the  scarcity  of  American  cotton 
weavers  made  trial  of  a  multitude  of  substances  to  give  body 
and  strength  to  their  warps,  and  frequently  without  giving 
thought  to  the  difficulties  which  they  would  cause  in  bleach- 
ing. Some  weavers  found  that  a  small  quantity  of  Japan 
wax  added  to  the  size  answered  their  purposes,  the  warp 
threads  were  not  so  liable  to  break  in  weaving,  and  the  cloth 
felt  well  in  the  hand. 

At  this  time  a  batch  of  cloth  which  I  bleached  gave  stains 
which  occurred  three  or  four  times  in  the  length  of  a  piece, 
they  were  perfectly  invisible  in  the  white,  but  took  colour  in 
the  dye  like  a  mixture  of  iron  and  alumina  mordant.  I  cut 
out  some  of  the  stains»  and  having  tested  them  with  acidulated 
prussiate  of  potash,  I  was  certain  they  were  not  due  to  a 
mordant,  but  to  a  fatty  body.  The  shape  of  these  stains 
resembled  that  of  a  drop  of  squozen  colour,  oblong,  pear 
shaped,  without  shading  off,  the  edges  sharp  and  of  a  dimen- 
sion of  about  2  inches  long,  and  i  y^  inches  in  width. 

By  floating  the  white  pieces  upon  water  I  was  able  to  dis- 
cover the  stains  which  dyed  up  in  madder,  by  the  differences 
of  shade  in  the  wet  piece,  and  they  were  precisely  of  the  same 
shape  as  those  which  were  in  the  finished  goods.  My  atten- 
tion was  aroused  by  finding  that  it  was  only  the  cloth  from 
one  weaving  milt  which  shewed  these  stains,  though  in  the  one 
batch  bleached  there  had  been  three  different  kinds  of  cloth. 
From  this  It  was  easy  to  conclude  tliat  some  peculiar  fatty 
matter,  hitherto  unmet  with  on  grey  calico,  had  been  employed 
by  the  weaver,  and  that  it  was  of  a  nature  to  resist  my  system, 
of  bleaching. 
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I  separated  all  the  pieces  which  took  the  water  irr<^larly, 
and  had  them  steeped  in  muriatic  acid  at  3"  Tw.  all  night, 
washed  and  boiled  in  rosin  soap,  thinking  that  by  this  double 
operation  I  should  have  decomposed  and  dissolved  out  the 
Catty  matter  which  had  dyed  in  the  madder. 

Unfortunately  it  was  not  so,  the  pieces  still  dyed  up  with 
stains  in  madder,  not  quite  so  strongly  as  before,  but  they 
were  quite  visible. 

I  then  examined  the  grey  pieces  of  this  lot  for  the  parts 
stained  with  this  fatty  matter  which  could  resist  the  madder 
bleacli ;  by  floating  the  pieces  twice  on  water,  and  cutting  out 
those  parts  which  did  not  take  the  water,  treating  them  with 
boiling  alcohol,  sulphuric  ether,  and  benzine,  I  obtained  a 
body  of  a  waxy  appearance. 

To  be  certain  of  the  conclusion  that  the  stains  were  due  to 
this  wax.  I  applied  to  the  end  of  a  grey  piece  specimens  of 
all  tlie  fatty  matters  which  the  trade  of  the  place  could  supply 
for  the  use  of  weavers  or  printers.  I  learned  then,  for  the 
first  time,  of  the  existence  and  use  of  Japan  wax  in  sizing. 

All  the  fatty  matters  which  I  applied  to  the  cloth  were 
saponified  and  completely  disappeared  in  bleaching,  except 
Japan  wax,  and  the  white  and  yellow  bees'  wax ;  for  upon 
dyeing  up  the  trial  these  three  gave  exactly  the  same  kind  of 
stains  as  those  which  caused  the  investigation  to  be  made. 

The  manner  in  which  these  stains  arose  was  as  follows : — 
The  box  through  which  the  warps  passed  to  be  sized  was  fed 
with  hot  size  which  gradually  cooled  ;  by  cooling  a  portion 
of  the  wax  separated  from  tfie  size  under  the  form  of  clots  ; 
these  clots  by  the  ascending  movement  of  the  warp  through 
the  size  agglomerated  into  little  balls,  which,  attaching  them- 
selves to  the  warp,  and  passing  between  the  rollers,  were 
compressed,  and  produced  the  elongated  shape  which  I  knew 
so  well. 

Visiting  a  short  time  ago  a  sizing  establishment  where  the 
newest  machinery  was  working  splendidly,  my  attention  was 
drawn  to  a  stock  of  Japan  wax  which  I  perceived  in  the  store 
room  of  the  works.  The  sight  of  this  material  renewed  in  me 
the  memory  of  all  the  troubles  I  had  experienced  from  this 
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substance,  and  I  impressed  upon  the  manager  of  the  place  the 
necessity  of  replacing  this  wax  by  any  other  fatty  or  greasy 
matter  which  could  possibly  fulfil  the  intention  of  its  use,  and 
by  no  means  to  employ  Japan  wax  for  printers*  cloth,  because 
this  body  is  not  saponifiablc  by  our  method  of  bleaching,  and 
even  when  it  docs  not  get  separated  from  the  size  by  cooling, 
it  gives  rise  to  defective  bleaching,  and  that  it  was  simply  too 
bad  to  increase  the  difficulties  the  printer  had  with  sizing  by 
incorporating  wax  in  it. 

Bulletin  of  tite  Industrial  Society  of  Rouen. 


5,     Upon  the  Production  of  Aniline  Black  by  Electrolysis, 
BY  M.  J.  J,  COQUILLION. 


When  a  concentrated  solution  of  sulphate  of  aniline  is  sub- 
mitted to  the  action  of  a  couple  of  Bunsen's  elements  employ- 
ing platinum  electrodes,  the  positive  electrode  becomes  coated 
with  a  purplish-blue  pellicle,  greenish  in  some  parts.  This 
had  been  previously  observed  by  Letheby.  If  tlie  experiment 
be  prolonged  for  twelve  or  t\venty-four  hours^  the  positive 
pole  becomes  covered  with  a  tolerably  adherent  black  mass 
easily  detatched  from  the  wire.  This  substance  after  treat- 
ment with  ether  and  alcohol  is  a  black,  amorphous  substance, 
with  a  greenish  reflection,  and  is  insoluble  in  most  fluids. 
Witli  sulphuric  acid  on  porcelain  it  acquires  a  greenish  colour; 
alkalies  restore  its  velvety  black  appearance.  Nascent 
hydrogen  has  no  action  upon  it,  and  if  electrodes  of  gas 
carbon  be  employed  the  same  substance  is  obtained. 

Nitrate  of  aniline  furnishes  an  analogous,  but  not  precisely 
similar  body,  since  it  is  turned  of  a  maroon-brown  by  sul- 
phuric acid.  The  hydrochlorate  gives  a  granular  body,  and 
with  this  salt  it  is  probable  the  oxidising  action  is  complicated 
by  the  influence  of  chlorine. 

The  acetate  yields  a  soft  black  substance,  partly  soluble  in 
excess  of  the  salt;  the  tartrate  gives  no  colour. 
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From  Uiese  experiments  it  may  be  concluded — (i)  that  it 
is  possible  to  obtain  aniline  black  without  intervention  of  any- 
metal,  and  (2)  that  various  cinilinc  salts  are  differently  affected 
by  nascent  oxygen.*  , 


In  the  Ccnnptes  Raidus  of  the  20th  December,  1875,  there 
is  an  extract  from  a  communication  of  M.  A.  Roscnstiehl 
upon  the  above  paper,  which  is  as  follows: — In  the  present 
state  of  science  aniline  black  can  only  be  obtained  upon 
tissues  in  a  practicable  and  regular  manner  by  the  action  of  a 
chlorate  and  a  metallic  substance;  copper  has  been  adopted 
for  those  blacks  which  become  developed  at  a  temperature 
of  about  SSo'^.i*  and  iron  for  those  which  have  to  be  steamed 
at  a  temperature  of  212**  F.  If  we  were  not  bound  by  certain 
economical  or  technical  conditions,  aniline  black  could  be 
obtained  upon  cloth  without  either  chlorates  or  metallic  salts, 
simply  by  means  of  active  oxygen.  It  has  also  been  long 
known  that,  apart  from  cloth,  aniline  black  can  be  obtained 
without  the  intervention  of  any  metal  by  means  of  chlorates. 
M.  Coquillion*s  experiments  shew  further  that  the  black  can 
be  obtained  free  without  chlorates  and  without  metals,  and  is 
an  elegant  demonstration  of  the  action  of  active  oxygen  upon 
aniline  salts;  it  is  probable  that  by  this  method  the  black 
matters  derived  from  aniline  may  be  obtained  in  a  state  of 
purity  which  will  enable  us  to  ascertain  their  elementary  com- 
position ;  the  great  interest  attached  to  this  question  has 
caused  the  Industrial  Society  of  Mulhouse  to  include  it  in 
their  list  of  prizes, 

*Coniptcs  Rcndus,  Ixxxi.,  p.  40S ;  p.  1.257. 

+  It  is  printed  350  degrees  in  the  original,  which  is  of  course  an  error,  it  it 
probably  35  d^ees  centigrade  which  is  meant,  equal  to  95"  F. 
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6.    TntproveffUftfs  in  Stmming. 


One  of  the  great  wants  in  calico  printing  for  some  time 
has  been  a  continuous  steaming  arrangement;  the  ini 
veniences  of  the  common  steaming  chamber  are  so  k 
felt  that  several  inventors  have  lately  turned  their  atten 
to  this  point  In  the  present  number  a  brief  account 
Smith's  apparatus  is  given,  and  also  Thicrry-Mieg's  pat 
two  or  three  other  patents  bearing  upon  the  same  subject 
upon  the  point  of  being  completed.  In  our  last  number 
was  a  paragraph  upon  Cordillot  and  Mather's  patent;  s\ 
that  was  written  we  have,  through  the  kindness  of  M 
Ledeboer,  Bros.,  and  Co.,  of  the  Hodge  Print  Works,  had 
opportunity  of  seeing  the  arrangement  at  work.  The  paten 
have,  at  our  request,  furnished  us  with  a  drawing  of 
apparatus,  and  we  have  much  pleasure  in  laying  before 
readers  a  lithograph  from  the  drawing,  with  the  result  of 
inspection  of  the  machine  at  work. 

The  method  of  working  can  be  pretty  well  deduced  froi 
the  drawing  and  references.  The  goods  to  be  steamed 
brought  direct  from  the  printing  or  ageing,  and  placed  in  I 
in  front  of  the  apparatus,  the  first  lot  being  connected  wil 
the  second,  and  so  on  by  a  piece  of  *'grey;"  or  simply  by 
stitch  which  can  be  readily  drawn  out  The  steaming  cham 
is  heated  to  the  required  temperature,  and  the  steam  turn' 
in  at  a  pressure  of  ^  lb.  All  the  parts  liable  to  induce 
densation  arc  heated  to  a  higher  temperature  tlian  the  vapo 
in  the  chamber,  and  no  drops  can  be  formed  along  the  pal 
of  the  cloth. 

Wlien  the   required  temperature  has  been   obtained 
attendant  will  observe  through  the  window  that  the  atm 
sphere  in  the  chamber  is  clear,  and  he  may  at  once  proceed 
enter  the  cloth. 

Passing  through  the  opening  in  the  end  of  the  cham 
(whence  also   escape   the  steam   and   disengaged   gases 
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vapours),  the  piece  is  drawn  over  the  copper  cylinder  heated  by 
steam,  and  after  running  the  length  of  the  chamber  a  few 
times,  it  is  deposited  into  the  waggon,  and  there  piles  up  and 
falls  right  and  left  until  one  lot  has  been  run  in.  The  atten- 
dant looks  out  for  the  "grey"  connecting  the  lots  together, 
and  after  a  few  folds  have  fallen  into  the  waggon  he  stops  the 
machine.  The  doors  back  and  front  are  instantly  opened  (no 
fastenings  being  needed)  and  the  full  waggon  at  once  glides 
quickly  out,  being  followed  by  the  one  next  to  take  its  place, 
■while  an  empty  waggon  is  pushed  in  at  the  other  end.  The 
attendant  in  the  meantime  has  drawn  the  stitching  out  of  the 
"grey,"  which  joins  the  lots  in  the  waggons,  and  so  liberated 
the  contents  of  the  waggon  which  was  ejected  from  the 
chamber  from  the  next  waggon  behind  it.  This  operation  of 
stopping  the  machine  and  taking  out  and  putting  in  waggons 
occupies  not  more  than  one  minute.  The  machine  is  again 
started,  and  the  pieces  deposited  into  the  empty  waggons  as 
before.  The  waggons  are  rendered  quite  hot,  being  of  metal, 
so  that  no  condensation  takes  place,  and  they  are  lined  Avith 
coarse  *' Hessian  cloth."  The  waggon  on  emerging  from  the 
chamber  is  run  to  any  convenient  place  in  front  of  a  plaitcr 
and  stripped  quickly,  whence  it  is  sent  back  to  the  entering 
end  of  the  chamber  ready  to  take  the  place  of  the  one  before 
it  when  another  full  waggon  is  taken  out 

We  watched  the  arrangement  working  for  more  than  two 
hours,  and  were  somewhat  astonished  as  well  as  pleased  to  see 
that  prints  could  be  steamed  in  as  continuous  a  manner  as 
they  could  be  washed  or  dunged;  and  the  obliging  managing 
partner,  Mr.  Gibson,  was  quite  satisfied  with  the  efficiency 
of  the  steaming.  The  goods  we  saw  passing  through  con- 
sisted of  pigments,  alizarines,  and  aniline  blacks.  There  were 
no  very  heavy  patterns,  and  the  time  allowed  was  somewhat 
under  an  hour.  The  pieces  deposited  in  the  waggons  were 
thoroughly  heated  to  the  very  centre,  and  there  seems  to  be  no 
doubt  that  as  far  as  the  temperature  of  the  chamber  goes  the 
cloth  is  well  steamed.  We  had  anticipated  difficulties  from 
marking  off  by  the  cloth  lying  soft  in  folds;  this  had  not  been 
felt  to  any  considerable  extent  in  practice,  and  it  was  hoped 
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that  by  causing  the  piece  to  traverse  the  chamber  once  or 
twice  more  before  being  deposited  in  the  waggons  tliis  defect 
would  be  cured. 

We  are  inclined  to  think  that  for  a  certain  number  of  styles 
which  are  very  much  in  demand  at  present,  Messrs.  Cordillot 
and  Mather  have  solved  the  problem  of  continuous  steaming. 
It  is  very  evident  that  there  are  many  styles  which  could  not 
be  steamed  by  this  arrangement  without  imminent  risk  or 
certainty  of  unevenness  and  marking  off.  The  temperature 
can  never  rise  above  212°,  and  generally  must  be  some  degrees 
lower  than  that  temperature. 

It  will  be  seen  that  there  is  an  arrangement  for  pasang 
pieces  right  throught  the  steam  chamber  without  going  into 
the  waggons.  This  arrangement  is  used  to  developc  aniline 
blacks,  which  require  no  more  than  one  and  a  half  minutes  in 
the  steam. 


7.     COLLECTED    RECEIPTS. 


BLACK  COLOURS  FOR  PRINTING   (CONTINUED). 

No.  72.  Black  for  Block;  Madder.— 5;nrAr. 
6yi  gallons  iron  liquor  at  14° — 2^  gallons  red  liquor  at  ll' 
— ]^  pint  logwood  liquor  at  20" — 8  j4  lbs.  starch — boil  and  add 
J4  pint  gallipoli  oil. 

No.  73.    Gum  Black  for  Madder;  'Blocls^—Spirk. 
2  gallons  water — 5  gallons  iron  liquor  at  20" — i  quart  acetic* 
acid   at    11^ — i  quart  logwood   liquor   at   30** — 20  lbs.  gum 
Senegal.* 

*  The  "Praktisches  Hondbuch"  of  the  late  Dr.  Anthony  Spirk  contains  nmqr 
veiy  good  receipts,  but  typographical  errors  in  the  weights  and  measores  ve 
Xkvunerous.  We  have  corrected  them  where  they  were  apparent,  but  i>ome  nuy 
bfl  vi  our  obsenration. 
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No.  74.    Black  for  Madder;  Block— 5>«v-i:. 
3J/  gallons  iron  liquor  at  iS^ — 4  gallons  water — f  quart  log- 
wood liquor  at  20' — 4^  lbs.  starch — ^%  lbs.  flour — 3  pints 
oil 

No,  75.    Black  for  Madder;  Block— 5?n>jt. 

5^  gallons  iron  liquor  at  13** — I  gallon  water — 3^  gallon 
logwood  liquor  at  30° — 8  lbs.  starch — 8  lbs.  gum  substitute. 

No.  76.  Black  for  Steam  or  Alizarine —5pir*. 
3  lbs.  starch — 3  lbs.  light  gum  substitute — 2  gallons  logwood 
Hquor  at  30" — J4  gallon  gall  liquor  at  30** — ij^  gallons  iron 
liquor  at  20" — i  gallon  acetic  acid  at  9" — J^  lb.  yellow  prus- 
siate — 2  oz.  chlorate  of  potash.  Well  boiled  together,  and 
before  using,  4  lbs.  nitrate  of  iron  at  62°. 

No.  77.    Steam  or  Garancine  Black.— *VinV*. 
2j^  gallons  logwood  liquor  at  30° — 2^^  gallons  acetic  acid 
— 8  lbs,  starch — 3^  gallons  iron  liquor  at  14° — 2  quarts  oil. 

No.  78.   Washing  off  Black.— 5iw*. 
^gallon  logwood  liquor  at  30'' — 7  gallons  water — 15  lbs. 
starch — 3  pints   iron  liquor  at  14° — i  pint  red  liquor  at  22° — 
1  lb.  lard. 

No.  79.    Steam  Black.— 5ptrit. 
6  gallons  oxidised  logwood  liquor  at  8* — 8J^  lbs.  starch— 
12  lbs.  light  British  gum — 8j4  lbs.  red  prussiate — 3  lbs.  prus- 
siate  of  tin — 5  lbs.  Tartaric  acid — ^4  oz.  nitrate  of  iron  at  lOo". 

No.  80.    Gum  Black;    Steam;  Calico.— 5;n>-t. 

4ji  gallons  Ic^wood  liquor  at  30^ — i  gallon  red  liquor  at 
14° — I  gallon  acetic  acid  at  11° — I  gallon  iron  liquor  at  20** — 
I  quart  oil — thicken  with  25  lbs.  gum  Senegal. 

No.  8L    Starch  Steam  Black.— .i^ptrySr. 

4ji  gallons  logwood  liquor  at  ii** — i  gallon  red  liquor  at 
14^ — I  gallon  acetic  acid  at  ll" — I  gallon  iron  liquor  at  ao** — 
1  quart  oil— 9  lbs.  starch. 
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No.  82.   Bteam  Black.—'S^nb. 

i^  lbs.  starch — 3  lbs.  acetic  acid  at  ii" — i  quart  lc^;wood 
liquor  at  30° — J^  pint  fustic  liquor  at  30° — boil  and  add  gra» 
dually  a  mixture  of  4  oz.  bichromate  of  potash — i  pint  acetic 
acid  at  ii"* — %  pint  of  muriatic  acid;  stir  well  and  add  i  Ux 
light  British  gum. 

No.  83.   Steam  Black  for  Chrozning.— 'Sjpirl:. 

2%  gallons  logwood  liquor  at  30** — z%  gallons  acetic  add 
at  11° — 10  lbs.  starch — 3  lbs.  calcined  farina — ij^  gallons 
water — i  J^  gallons  red  liquor  at  16** — i  J^  gallons  iron  liquor 

at  21* — %  lb.  lard — %  lb.  turpentine. 

• 

No.  84.   Steam  Black  for  Soaping.— '9j>frJt. 

3^  gallons  logwood  liquor  at  14° — i  gallon  water — ji  gal- 
lon acetic  acid  at  n° — 26  lbs.  light  British  gum — boil  and  add 
%%  gallons  acetate  of  chromium  at  25"  and  2^  lbs.  chlorate 
of  potash  dissolved  in  i  quart  of  water. 

No.  85.  Acetate  of  Ghrominm  for  No.  92.— '^nfe. 

3  lbs.  bichromate  of  potash — \  lbs.  sulphuric  acid  at  170' 
— 5  gallons  water;  dissolve  and  add  in  small  portions  i  lb.  d* 
starch;  when  the  reaction  is  over  and  the  liquor  cool  add 
1 1  lbs.  of  acetate  of  lead,  and  mix ;  use  the  clear. 

No.  86.   Steam  Black  for  Delaine.— 'Strife. 

4  lbs.  starch — 20  lbs.  soluble  gum  substitute — ^y^  lbs.  ex- 
tract of  indigo — 3>^  gallons  logwood  liquor  at  30" — 3  5^  gal- 
lons iron  liquor  at  21° — boil  well. 

No.  87.   Steam  Black  for  Delaine.— 'S^jnrit. 

23  lbs.  gum  substitute — 2jE^  gallons  Ic^wood  liquor  at  30* — 
2  gallons  iron  liquor  at  21° — J^  gallon  acetic  acid — 4  lbs.  car- 
mine of  indigo — i  J^  gallons  bark  liquor  at  30** — boil  and  cool 
— 7  lbs.  nitrate  of  iron — i  ]^  lbs.  chlorate  of  potash. 

No.  88.   Steam  Black  for  WooL— ^jnrit. 
33^  lbs.  starch — ^4  gallons  iron  liquor,  at  21** — ij^  gallons 


COLLECTED  RECEIPTS, 


jxhil  at  14" — 3  pints  bark  liquor  at  30" — 3  pints  extract  of 
iidigo— 2  gallons  log\vood  liquor  at  30° — 15  lbs.  gum  substi- 
ute. 

No.  89.    Steam  Black  for  Dyed  Grounds;  Wool.— S^ir^. 

2  gallons  logwood  liquor  at  30^ — I J^  gallons  archil  at  14" 
—I  pint  bark  liquor  at  30° — 3j^  lbs.  starch — 2  quarts  of 
acetate  of  lime  at  22° — 3  gallons  iron  liquor  at  21" — 4  lbs. 
txtract  of  indigo — 15  lbs.  gum  substitute — when  somewhat 
cold,  zyi  lbs.  of  oxalic  acid — and  when  quite  cold,  4  lbs, 
nitrate  of  iron  at  74\ 

No.  90.    Topical  Black.— i'ameff. 

I  gallon  logwood  liquor  at  S"* — 4  oz.  green  copperas — i  pint 
per-nitrate  of  iron  at  50'. 

No.  91.   Topical  Black.— i>jrn<//. 

I  gallon  logwood  liquor  at  8" — 2  oz.  copperas — i  pint  per- 
litrate  of  iron  at  8° — i  %  lbs.  starch. 

No,  92.    Steam  Black.— 7^m««. 
I  pint  red  liquor  at  18" — 2  pints  iron  liquor  at  24"— -r  gallon 
logwood  liquor  at  8° — ij^  lbs.  starch — l^  pints  pyroligncous 
icid  at  f. 

No.  93.  Steam  Black.— /*anwZ/. 
35^  pints  peachwood  liquor  at  6^ — 7  pints  logivood  liquor 
at  6" — 12  oz.  starch — 14  oz.  British  gum — 3  oz.  sulphate  of 
copper — I  oz,  green  copperas — 3  oz.  of  a  neutral  solution  of 
per-nitrate  of  iron,  made  by  mixing  i  lb.  acetate  of  lead  with 
3  lbs.  common  acid  nitrate  of  iron  at  122". 

No.  94.   Black  for  Madder.— Hi^i*. 
4  gallons  iron  liquor  at  24' — 4  gallons  pyroligncous  acid — 
4.  gallons  water — 24  lbs.  flour — boil  and  add  i  pint  oil. 

No.  95.   Black  for  Garancine.— ff»5'?m, 
7%  gallons  water — 3  gallons  iron  liquor  at  24° — i^  gallons 
purple  fixing  liquor — 24  lbs.  flour — I  pint  oil. 
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No.  96.   Parple  Fixing  Liquor  for  No.  95. 

2  gallons  water — 25  lbs.  soda  crystals — 22^3  lbs.  arscnious 
acid — boil,  and  when  dissolved  add  50  gallons  wood  acid 
previously  heated  to  120°  R,  let  stand  a  day  or  t^vo  till  the 
tar  of  the  acid  is  settled,  and  add  3  quarts  muriatic  add. 

No.  97.    Black  for  Turkey  "R^di,— Biggin, 
7  gallons  logwood  liquor  at  %" — i  gallon  pyroligneous  acid 
— ID  lbs.  starch — boil  and  add  2  lbs.   10  oz.  copperas — boil 
again  and  cool — 1%  pints  nitrate  of  iron  at  80° — i  gallon  blue 
paste. 

No.  98.    Blue  Paste  for  No.  97. 
6  lbs.  green  copperas  dissolved  in  2  quarts  water — 4  lbs. 
prussiate  dissolved  in  another  2  quarts  water — mix  and  add 
I  quart  red  liquor — i  quart  nitric  acid  at  60**, 

No.  99.    Steam  Black  for  C^co,— Biggin. 

I  gallon  logwood  liquor  at  12° — i  quart  gall  liquor  at  9"— 
I  quart  mordant  below — 2  lbs.  flour^ — 6  oz.  starch — boil  ten 
minutes  and  add  }i  pint  nitrate  of  iron. 

No.  100.   Mordant  for  No.  99. 
I  quart  acetic  acid — i}i  quarts  acetate  of  copper  at  3'— 
\yi  quarts  iron  liquor  at  24" — i  quart  red  liquor  at  20° 

No.  101.  Black  for  Anilines  and  Pigments,— i7ij!At- 
5  gallons  logwood  liquor  at  1 2°^  I  gallon  bark  liquor  at 
12° — 1%  gallons  acetic  acid  at  S'' — 14  lbs.  starch — 3  lbs. 
delaine  gum — boil  and  add  i^  lbs.  chlorate  of  potash  dis- 
solved in  5  quarts  of  hot  water — cool  and  add  4  quarts 
of  chromium  mordant. 

No.  102.    Mordant  for  No.  101  Black.— /Ti^^m. 

6gallons  water — 12  lbs. bichromate  potash — i6Ibs.sulph! 
acid  diluted  with  3  quarts  water— add  by  degrees  2  lbs.  bn 
sugar,  and  when  the  effervescence  has  ceased  add  19^  lbs 
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nitrate  of  lead,  195^  lbs.  acetate  of  lead  dissolved  in   i  gallon 
water — let  settle,  and  use  the  clear. 

No.  103.    Spirit  Black.— i7i>jin. 
I    gallon   logwood   liquor  at   8° — r   gallon  water — 10  02. 
copperas — 3  lbs.  starch — boil  and  add  J^  pint  nitrate  of  iron 
at8^ 

No.  104.  Aniline  Black.  -lAght/oot's  Orv/inai,  ises. 
I    gallon   starch   paste  at    i    lb.  starch  per  gallon — 4  oz. 
chlorate  of  potash — 8  oz.  aniline — 8  oz.  muriatic  acid — 4  oz. 
chloride  of  copper  at  88° — 2  oz.  salammoniac 

No.  106,    Aniline  B\&c]L,'-Oordaiat's  PaUnt,  isos. 
1700  parts  starch  paste — 45  chlorate  of  potash — 120  muriate 
of  aniline — 120  red  prussiate  of  potash. 

No.  106.   Aniline  Black.— ^"^*« /*a^"if,  I8(t4. 
I  gallon  starch  paste — 16  oz.  aniline  salt — ^4  oz.  sulphide  of 
copper — 4  oz.  chlorate  of  potash. 

No.  107.  Aniline  Black  for  small  objects.— C7«»»n«niai/«4.  FrenJt. 

7%  lbs.  starch — 5  gallons  water — boil  and  add  ij^  lb. 
chlorate  of  potash — 1 3^  lb.  salammoniac — 4  lbs.  salammoniac 
— \yi  lb.  sulphide  of  copper. 

No.  108.   Aniline  Black  for  Stripes  or  Blotch. 

C<mKmuT\icaUd,    Ruaaian, 

\6  gallons  water — 17^  lbs.  salammoniac — 17}^  lbs.  chlorate 
of  potash — 36  lbs.  aniline  oil — 64  lbs.  starch — 32  lbs.  dark 
British  gum — 4  gallons  water — 2  gallons  glycerine — boil  and 
make  up  to  360  lbs.  weight ;  equals  10  per  cent,  of  aniline  oil 
Take  5  gallons  of  the  above — 6  lbs.  sulphide  of  copper,  and 
when  required  for  use  add  5^  lbs.  muriatic  acid  at  yf — 
5^  lbs.  water- 
No.  109.   Sulphide  of  Copper  for  No.  108. 

20  lbs.  caustic  soda  at  6^" — 1%  lbs.  flowers  of  sulphur — 32 
gallons  of  water  in  which  previously  dissolve  18^  lbs.  sulphate 
of  copper — drain  to  40  lbs.  paste, 
I 
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No.  110.   Aniline  Black  for  Block.— 'S^it. 
2)^  gallons  hot  starch  paste — 5   oz.   acetate  of  copper — 
5  oz.  chlorate  of  potash — 2^  oz.  salammoniac — when  cold 
12  oz.  of  muriate  or  nitrate  of  aniline. 

No.  111.   Aniline  Bla^k.    Block  or  Roller.— ^^'rfr. 

I  gallon  starch  paste  at  i  J4  lbs.  per  gallon — i  gallon  traga- 
canth  jelly  at  5^  lb.  per  gallon — i  gallon  light  gum  substitute 
water — 12  oz.  chlorate  of  potash — when  quite  cold  add  18  oz^ 
muriate  of  aniline — 10  oz.  sulphide  of  copper. 

No.  112.   Aniline  Black  with  Tartaric  Acid.— A'wscA/in 

20  lbs.  starch — 20  lbs.  dark  British  gum — 2j.^  gallons  aniline 
oil — 2J^  gallons  water — add  ll  lbs.  chlorate  of  potash  and 
II  lbs,  salammoniac  dissolved  in  8  gallons  water — boil,  cool, 
and  add  i  gallon  sulphide  of  copper;  before  printing  add  to 
each  gallon  of  the  above  22  oz.  of  tartaric  acid  dissolved  in 
pint  hot  water. 


No.  113.   Black  with  Oxalate  of  Aniline.— 5'piri-. 

1  gallon  starch  paste — i  gallon  tragacanth  jelly — i  gallon 
light  British  gum  water — 8  oz.  chlorate  of  potash — i  lb.  chlo- 
ride of  calcium — boil  well  and  add  when  cool — i  J^  lbs.  oxalate 
of  aniline — 3  oz.  salammoniac — 9  oz.  sulphide  of  copper. 

No.  114.    Aniline  Blaok  with  Tnngstate  of  Ohromimn.— s>ifi. 

2  gallons  water — 3  lbs.  starch — 4  lbs.  tungstatc  of  chromium 
paste — boil  well  and  add  while  lukewarm  6  oz.  chlorate  of 
potash — 3  oz.  salammoniac— 2  lbs.  muriate  of  aniline. 

No.  115.   Aniline  Black  with  Disulphocyanide  of  Copper« 

I  gallon  water — i  lb.  starch — i  lb.  dark  British  gum — 2 
of  disulphocyanide  paste — boil  and  add  8  oz.  chlorate 
potash^ool  and  add  I  lb.  muriate  of  aniline. 

No.  116.   Aniline  Black  with  Chlorate  of  Soda.— Xi^A^/boC. 
I  gallon  chlorate  paste  (below) — 3  lbs.  muriate  of  anilii 
(below) — I  pint  sulphide  of  copper. 
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No.  117.   Chlorate  Paste  for  No.  118. 
10  gallons  watcr^23  lbs.  wheat  starch — 5J^  lbs.  salammo- 
iiiac — 4  lbs.  chlorate  of  potash — 2  gallons  chlorate  of  soda 
(below) — boil  and  cool. 

No.  118.    CWorate  of  Soda  for  No.  119.  ' 

3J^  gallons  hot  water^7j^  lbs.  tartaric  acid — i  gallon  caus- 
tic soda  at  70" — dissolve  hot  12  lbs.  chlorate  of  potash  and 
add  7j.^  lbs.  tartaric  acid  dissolved  in  G^  quarts  water — 
reduce  the  clear  to  2^^  Tw. 

No.  119.    Muriate  of  Aniline  for  No.  116/ 
S  measures  aniline  oil — 6  measures  muriatic  acid  at  34"  Tw. 

No.  120.   Aniline  Black  for  Ageing  or  Steaming.— i9<in^^«y.t 

I  gallon  water — 2  lbs.  aniline  salt — 2  oz.  aniline  oil — 2  lbs. 
starch — 8  oz.  British  gum — boil  separately  i  gallon  sodium 
chlorate — 2  lbs,  white  starch — 8  oz.  British  gum — 8  oz.  sal- 
ammoniac — when  cool  mix  and  add  I  pint  copper  paste. 

No.  121.  Aniline  Black  with  Chlorate  of  Ammonia.— />r^t^ru.$ 
3)i  gallons  chlorate  of  ammonia — 6  to  8  lbs.  starch — 6  to 
8  lbs,  British  gum — boil  well  and  cool — 7  pints  of  neutral 
aniline  salt  at  8  lbs.  per  gallon — %  to  i  pint  sulphide  of 
copper. 

No.  122.  Aniline  Black.— ftnAn^y'-'  Taunt. 
150  parts  muriate  of  aniline  or  aniline  salt — 18^  parts  salt 
of  vanadium — 20  parts  chloride  of  nickel — 100  to  150  parts 
chlorate  of  potash  or  soda — 1200  parts  water  thickened  with 
gum  or  gum  substitute. 

♦  These  four  receipts  from  Ure's  Diclionary. 
f  Chemical  Review,  December  1875,  p.  44. 
X  Journal  of  Soc  Prom.  Scientific  Industry,  i.,  p.  83. 
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Wool  Dyeing  with  Aniline  Purple. — A  correspondent 
of  the  Muster  Zeitung,  No.  i,  p.  4,  writes,  It  is  well  knomi 
that  the  dyer  is  frequently  annoyed  by  unevenness  and  stains 
in  dyeing  wool  with  cither  iodine  or  methyl  violet  Although 
as  a  general  rule  uneveness  is  attributable  to  want  of  care,  or 
to  great  haste  on  the  part  of  the  dyer,  yet  some  of  it  is  owing 
to  differences  in  the  commercial  products  which  require 
different  treatments  and  times.  He  has  found  by  many  trials 
that  al!  the  aniline  purples  in  trade,  from  whatever  nanu- 
factory  obtained,  can  be  made  to  die  evenly  and  in  a  uniform 
period  of  time  by  addition  of  sulphate  of  zinc,  and  salammo- 
niac  to  the  dye  liquor.  He  has  not  discovered  what  the 
action  of  tliese  salts  is,  but  it  is  certain  that  the  stains  are 
much  fewer,  or  it  may  be  said,  entirely  absent  The  method 
of  dyeing  consists  in  adding  solution  of  the  dye-stuff  in 
portions  to  the  bath,  which  is  gradually  heated,  and  containing 
already  the  above-named  chemicals,  and  the  wool  dyed  at 
boiling  heat,  being  kept  in  continual  movement  all  the  time 
of  dyeing. 

Violet  or  Purple  on  Loose  Wool,— For  25  lbs.  wo 
there  will  be  required  2  oz.  of  methyl  violet  of  the  shad 
required,  the  clear  solution  is  mixed  with  i  lb.  of  sulphate  of 
soda,  boiled,  cooled,  and  the  wool  entered  and  dyed  at  quick 
boil. — Fdrher  Zcitting. 

Green  upon  Wool  from  Soluble  Methyl  or  Iodine 
Green. — We  take  the  following  from  the  Muster  Zcitung^ 
No.  I ,  p.  3.     It  would  appear  to  be  the  practical  application 
of  Lauth's  discovery  of  mordanting  by  hyposulphite  of  soda 
(see  p.  36).     For  10  lbs.  of  wool,  prepare  a  bath  with  2  lbs. 
hyposulphite  of  soda,  i  lb.  alum,  and  J^  lb.  sulphuric  acid, 
heat  it  with  tlie  wool  in  up  to  145^  F.,  and  work  the  wool      ■ 
for  i^  hours,  raising  the  heat  up  to  about  180'',  take  out  and^f 
leave  the  wool  for  some  hours.     Rinse,  and  enter  into  the  dye-^^ 
bath,  to  which  has  been  added  the  requisite  amount  of  grcen^ 
and  also  3  oz.  acetate  of  soda,  4  oz.  borax,  and,  if  necessary, 
a  quarter  to  half-an-ounce  of  picric  acid.      Heat  up  from  120** 
F.  to  180"  F.  in  \%  hours;  rinse  in  a  soap  lather,  and  dry 
carefully. 
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A  modification  of  this  process  consists  in  taking  i  lb. 
hyposulphite.  ^  lb.  of  muriatic  acid,  warm  up  to  170"  or  iSo°, 
enter  the  wool  and  keep  it  in  i  J{  hours,  leave  twelve  hours, 
wash,  and  dye  as  above. 

Care  must  be  taken  that  there  is  no  metal  in  contact  with 
the  wool  and  the  hyposulphite  ;  the  steam  pipe  must  also  be 
non-metallic. 

Chesnut  and  Brown  on  Wool  from  Anilines.— Two 
new  aniline  colours  arc  announced  in  the  foreign  journals 
under  the  name  of  purpuraline  and  aniline  blue-black,  Pur- 
puraline  produces  browns  and  chocolates  upon  all  fibres,  and 
according  to  advertisements  is  destined  to  displace  archil  and 
its  extracts,  being  cheaper,  easier  to  use,  and  faster.  The 
aniline  blue-black  is  to  be  the  supplanter  of  sulphate  of  indigo, 
giving  dark  colours  when  strong,  and  by  dilution  beautiful 
greys :  it  mixes  perfectly  with  archil  and  other  dye-stuffs  ;  is 
soluble  in  water,  and  applicable  to  all  sorts  of  fibrous  matter. 
The  purpuraline  is  advertised  at  about  three  shillings  the 
pound,  and  the  aniline  blue-black  at  from  eight  to  nine 
shillings.  In  the  Monitcur  de  In  Teinture,  p.  284,  there  is  a 
sample  of  dark  chesnut  on  wool,  obtained  from  Hismarck, 
darkened  by  addition  of  the  aniline  blue-black.  The  dyeing 
is  commenced  with  sufficient  of  the  latter  colour  to  give  a 
medium  gre>',  it  is  then  covered  with  the  Bismarck.  If  too 
much  blue-black  be  employed,  the  result  will  be  the  so-called 
bronze  green.  A  combination  of  purpuraline  and  Bismarck 
gives  reddish  chocolates  of  various  shades  according  to  the 
proportions  of  the  materials  employed;  and  mixtures  of  the 
three  colouring  matters  can  be  made  to  yield  a  variety  of 
dark  colours. 

Fast  Red  on  Woollen  Yarn  from  Alizarine. — 
For  10  lbs.  of  wool,  boil  \%  hours  with  i)^  lbs.  of  sulphate  of 
alumina,  and  %  lb.  of  tartar  ;  rinse,  and  dye  with  6^  oz.  of 
artificial  alizarine  paste,  containing  10  per  cent,  dry  alizarine, 
enter  into  the  dye  cold,  and  bring  up  to  the  boil.  Fancy 
brown  shades  can  be  obtained  by  adding  fustic  and  extract  of 
indigo  to  the  dye,  aloiig  with  a  further  amount  of  sulphate  of 
alumina  and  bisulphate  of  soda. — Fdrbcr  Zeitnug^  1876,  p.  20. 
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Imitation  Indigo  Blue  on  Wool. — Boil  5  lbs.  o 
woollen  goods  for  forty-five  minutes,  with  i  lb.  of  tartar,  i  )4 
oz.  of  bichromate  of  potash,  \}i  oz.  of  sulphate  of  copper ; 
leave  to  cool  on  the  mordant,  and  dye  for  half  an  hour  at  boil 
in  a  fresh  bath  made  from  2J^  lbs.  Domingo  logwood»  and 
\%  oz.  of  sulphuric  acid.  This  blue-black  resists  the  sulphuric 
acid  test,  and  is  turned  yellow  by  nitric  acid. — Farbcr  Zeitung^ 
1876,  p.  20. 

Green  on  Wool. — This  Is  said  to  be  a  half-fast  green, 
nearly  a  billiard  green.  For  173^  lbs.  bleached  woollen,  mor- 
dant with  \%  lbs.  alum,  and  %  lb.  bichromate  of  potash,  and 
boiled  with  5  lbs.  weld,  again  treated  with  weld,  \2%  lbs. 
The  blue  part  is  given  by  the  indigo  vat. — Muster  Zcitung. 

Chrome  Black  upon  Unspun  Wool.— For  25  lbs.  w 
boil  1  Yi  hours,  with  ^  lb.  bichromate  of  potash,  ^  lb.  sulph 
of  copper,  and  %  lb.  sulphuric  acid  ;  take  out,  and  dye  in  a 
liquor  made  from  10  lbs.  logwood,  and  2  lbs.  fustic  ;  one  hour 
at  boil.     If  the  fustic  be  left  out,  or  a  lesser  quantity  tak 
the  blaclv  will  be  more  or  less  bluish. — Farbcr  Zeitung, 

Crimson  on  Silk.— The  silk  is  boiled  off  with  Marseilles 
soap,  washed,  and  then  for  5  lbs.  weight  of  it  left  all  night 
in  a  solution  of  4  or  5  lbs.  of  alum.  Rinsed  and  dyed  with 
1%.  lbs.  cochineal,  6  ozs.  tartar,  6  ozs.  galls,  and  6  ozs.  of  a  tin 
mixture  made  from  4  parts  salammoniac,  25  parts  water, 
parts  nitric  acid,  10  parts  grain  tin. 

The  cochineal  and  galls  are  boiled  with  the  quantity 
water  requisite  for  dyeing,  then  the  tartar  and  tin  soluti 
added,  the  whole  cooled  a  little  and  the  silk  entered  and  ke 
at  dyeing  heat  for  an  hour,  left  to  cool  in  the  liquid,  and  th 
washed  off.     The  shade  is  clear;  to  make  it  heavier  it  mu 
be  again  dyed  in  cochineal  and  red  wood.^ — Muster  Zeitimg. 

Red  upon  Cotton  from  Saffranine.— For  5  lbs.  of 
cotton  prepare  it  by  boiling  for  an  hour  with  J^  lb.  of  turmeric, 
lift  and  pass  in  sufficient  cold  water  containing  j4  lb.  of  oil  of 
vitriol,  lift  and  sumach  for  three  hours  and  boil  with  i  lb.  of 
sumach.  The  cotton  thus  prepared  is  dyed  at  a  hand  heat 
with  a  clear  solution  of  saffranine  to  shade. — Fiirber  Zcitung. 

New  Acid  Isomeric   with  Alizarine.— Schunck  and 
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Roemer  have  communicated  to  the  Berlin  Chemical  Society 
an  account  of  a  product  accompanying  artificial  alizarine, 
furnished  to  them  by  Perkins'  manufactory  in  London.  When 
purified  they  examined  the  portion  soluble  in  cold  baryta 
water,  hoping  to  find  it  to  be  mono-oxyanthrachinon»  but 
they  were  disappointed,  the  analysis  indicating  the  formula 
C,,  Hg  O^.  It  yields  large  crystals  of  considerable  brilliancy 
and  is  isomeric  but  not  identical  with  anthrafiavic  acid.  It 
has  no  tinctorial  power. — Bericktc  d.  D.  Chan.  Gesselsdtaft^ 
No.  19,  p.  1628. 

Living  Cochineal. — Mr.  W.  Schonlank,  of  Berlin,  has 
succeeded  in  bringing  to  that  city  a  species  of  large  cactus 
covered  with  living  cochineal  insects;  this  extreme  rarity  for 
that  latitude  may  be  inspected  by  visitors  in  the  reptile  house 
of  tlie  Zoological  Gardens  of  Berlin,  where  it  has  apparently 
found  suitable  quarters. — Farber  Zcitmtg. 

Medium  and  Light  Green  for  Silk  Printing.— One 
gallon  of  berry  liquor  at  4°  Tw.,  9  ozs.  alum,  3  lbs.  of  a  solu- 
tion made  from  i  gallon  of  hot  water,  2J^  lbs.  extract  of 
indigo  in  paste,  and  5  ozs.  cream  of  tartar;  thicken  with  say 
3  lbs.  of  gum.  For  light  shades  reduce  with  gum  water.  For 
dark  shades  take  i  gallon  of  berry  liquor  at  4°  Tw.,  9  ozs. 
alum,  4j^  lbs.  of  the  solution  of  extract  of  indigo  and  tartar 
given  above.  Thicken  with  dry  gum ;  steam  as  usual. — Muster 
Zeitung,  No,  /,  i3j6. 

Deep  Red  on  Cotton  Yarn.— For  10  lbs.  of  yarn,  steep 
in  a  bath  containing  i  lb.  of  catechu  and  4  oz,  of  sulphate  of 
copper,  and  heated  to  170°  F.;  wring  out  and  enter  into  a 
bichromate  liquor  containing  4  oz.  bichromate  and  heated  to 
109°  F.;  then  follow  with  tin  mordant,  about  4  02.  of  crystals 
of  tin,  with  a  little  muriatic  acid  in  sufficient  water;  the  dye- 
ing is  done  with  3  lbs.  of  red  wood  at  a  temperature  of  1 33°  F. 
Addition  of  logwood  makes  the  colour  darker,  turning  to 
brown. — MusUr  ZeiUmg^  No.  /,,  iSj6, 
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8.  British  and  Foreign  Patents^  from  tlu  Commissioners  of 
Patetits  Journal^  December  ijtk,  iSjs,  to  January  iSth^  i8j6^ 
inclusive. 


Rollers,  Engraving,  Patterns^  Designs. 

4515.     Henry  Wilde,  of  Manchester,  in  the  county  of  Lancast 
Engineer,  for  an  invention  of  "Improvements  in  the  manuEctiine 
of  metal  rollers  for  printing  calico  and  other  textile  fabrics,  part 
of  wliich  is  applicable  to  the  refining  of  copper." — Dat 
28th  December,  1875, 

4524.  William  Robert  Lake,  of  the  firm  of  Haseltine,  Lake, 
Co.,  Patent  Agents,  Southampton  Buildings,  London,  for  an 
invention  of  "Improvements  in  pantograph  engraving  machines" 
— A  communication  to  him  from  abroad  by  John  Hope,  of 
Providence,  Rhode  Island,  United  States  of  America. — (Com; 
plete  specification). — Dated  29th  December,  1875. — Notice 
proceed  was  given  on  the  same  dale. 

4541.  Charles  Battv  Andrew,  William  Burrowes,  and  George 
Beresford  Attkins,  of  the  city  of  Manchester,  in  the  county 
of  Lancaster,  for  an  invention  of  "  Improvements  in  producing 
patterns  or  designs  in  metals,  on  silk  handkerchiefs,  ladies' 
scarves,  and  silk  piece  goods." — Dated  3oih  December,  1875. 

105,191.  Descoubet  and  Leprince,  for  "  A  machine  for  producing 
designs  on  tissues." — Dated  4th  June,  1S75. — French  patent 


I 


Singeing. 

Blanche  has  given  notice  to  proceed  with  his  patent  for  sing« 
woven  fabrics. — See  this  Journal,  i.,  p.  39. 


Ageing  or  Steajning. 
2943.  Edward  James  Jones,  of  the  firm  of  James  Black  &  Co., 
Calico  Printers,  of  Dalmonoch  Works,  in  the  county  of  Dum- 
barton, North  Britain,  has  given  notice  to  proceed  in  respect  of 
the  invention  of  "  Improvements  in  apparatus  for  ageing  or^ 
steaming  woven  or  other  web  fabrics  or  yams." 
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ApparatuBses  and  Processes  of  Dyeing  and  Printing. 

2845.  Richard  Marsden,  John  Day  Marsden,  and  Hf.jtrv 
Marsden,  of  Dewsbury,  in  the  county  of  York,  have  given 
notice  to  proceed  in  respect  of  the  invention  of  "Improve- 
ments in  machinery  or  apparatus  for  dyeing,  washing,  and 
scouring  fabrics." 

3005.  William  Fothergil  Batho,  of  the  city  of  Westminster, 
Engineer,  and  John  Treadway  Hanson,  of  "Thames 
Chambers,"  Adelphi,  in  the  county  of  Middlesex,  Ardiitect, 
have  given  notice  to  proceed  in  respect  of  the  invention  of 
••Improved  apparatus  for  printing  and  stamping  wall  paper  or 
other  substances  for  decorative  purposes." 

4177.  Anderson  and  Rotherham  have  received  provisional 
protection  for  their  patent  improvements  in  dyeing  silk  and 
cotton. — See  this  Journal  i.,  p.  41. 

169,859.  Samuel  M.  Smith  and  Chas.  T.  Smith,  of  Bradford, 
England,  for  **A  dyeing  apparatus." — Application  filed  31st 
July,  1875. — American  patent. 

Bruf. — "  The  dye  is  admitted  into  a  vertical  revolving  cylinder,  whence 
it  posses,  by  centrifugal  force,  through  pcrfomtionji  filled  with  bristles,  and 
between  gauze  disks,  against  the  material  to  be  speckled  or  covered  with 
solid  color." 
'70»307-  Alexandre  Schultz,  of  Paris,  France,  for  "Processes 
of  dyeing  fabrics." — Application  filed  loth  September,  1875. — 
American  Patent. — See  English  patent.  No.  498,  in  this  Journal, 

i-t  P-  53- 

^fir/C— '*Thc  fabric  is  printed  with  a  mixture  of  indigo  white,  oxide  of 
tin,  and  gum-senegal,  and  is  then  steamed  to  fix  the  color." 

170,636.  James  Harlev,  of  Lowell,  Mass.,  for  "Dyeing  and 
printing  textile  fabrics." — Application  filed  371I1  November, 
1875. — American  patent 

BfUf. — "Prints  the  aniline  tints  upon  the  fabric  at  the  same  time  with  the 
mordants,  for  the  madder  colors.  The  'carrier'  solutions  of  the  aniline 
colon  ore  such  as  resist  the  action  of  the  dye-bathS|  and  thus  prevent 
blending  and  blearing." 

C/aim.^"lt  the  improved  process  hcrdn  described  for  dyeing  in  madder 
and  garancine  styles,  in  combination  with  aniline  purples  and  violets,  con- 
sisting in  fir^t  fixing  the  latter  upon  the  cloth  wiih  the  mordants,  and  then 
passing  the  dolh  through  the  dye-bath,  whereby  it  is  then  dyed  up  in  madder 
and  indigo  styles,  substantially  as  specified.  2,  the  combination  of  aniline 
greens  and  purples  upon  cloth  wiUi  mordants  suitable  for  dyeing  up   in 
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madder  colon,  substantially  us  specified.  3,  the  new  fiibric  herein  d 
having  an  aniline  purple,  suhstaniiiilly  such  as  described,  in  combination 
with  one  or  more  madder  colors.  4,  the  comlnnalion  of  aniline  purple  upon 
fabrics  with  mordants  suitable  for  dyeing  with  garandnc,  alizarine,  a&d 
similar  dye-stufi^,  substantially  as  set  forth." 


i 


108,358.    Laine,  Paillard.  and  Co.,  for  "Black  dyes  for  mixi 

fabrics." — Dated  loth  June,  1875. — French  patent 
104,113.    GoNiN,  for  "Fast  dyes  for  cotton." — Dated  30th  June, 

1875. — French  patent. 
108,525,     Le  Tellier  and  Verstraet,  for  *'A  pressure-roller  for 

machines  employed  in  printing  fabrics  and  other  articles."— 

Dated  23rd  June,  1S75. — French  patent 
108,538.    Sellon  and  Pinkney,  for  "Improvements  in  dyeing  and 

printing." — Dated  24th  June,  1875. — French  patent 

38,366.     J.  A.   RouLE,  of  Andrimont-Verviers,  for  *'A  process 
printing  fabrics." — Dated  4th  December,  1875. — Belgian  patent. 


46.    Thomas  Leeminc  and  Richard  Ray,  both  of  Manchc 

the  county  of  Lancaster,  Lithographers,  and  Francis  Gascoigne 
Lynde,  of  Kirkby  Stephen,  in  the  county  of  Westmoreland, 
Civil  Engineer,  for  an  invention  of  "Improvements  in  machinery 
for  bronzing,  colouring,  or  otherwise  ornamenting  paper  and 
other  materials." — Dated  4th  January,  1873. 

49.     Thomas  Aitken,  of  Manchester,  in  the  county  of  Lancaster, 
for  an  invention  of  *'  Improvements  in  printing  calico  and  other 
textile  fabrics." — Dated  4th  January,  1S73. 
The  Stamp  duty  of  ^50  has  been  paid  upon  these  two  Patents.  ™ 

Yams,  HankB,  Ac. 

3379.  Fergusson's  patent  for  applying  size  and  coloiir  to  yams  and 
threads  has  passed  the  great  seal. — See  this  Journal,  i,  p.  44. 

106,996.  Capron  &  Co.,  for  '^A  machine  for  drying  yarn  in 
skeins." — Dated  i6th  Jime,  1875. — French  patent 

29.  The  Floss-Silk  Spinning  Company,  of  Meina,  for  "A 
machine  with  automatic  discharge  for  finishing  thread" — 3 
years. — Dated  loth  July,  1875.— Italian  patent 

131.  G.  Serra-Gropelli,  of  Milan,  for  "Portable  gas-stoves  for 
drying  silks  and  other  textile  substances,  and  also  for  titrating 
silk." — 3  years. — Dated  17th  September,  1875. — Italian  patent 
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03.  G.  DE  RriTER  and  Co.,  of  GorU,  for  "  A  machine  for  cleaning 
^_  and  glazing  yara" — 6  years. — Dated  26lh  August,  1875. — 
^B   Italian. 

^1  Tfte  following  Patents  have  become  void, 

5^3,  Frederick  Wir.KiNsov,  of  Manchester,  in  the  county  of 
Lancaster,  Yarn  Agent,  for  an  invention  of  '*  Improvements  in 
sizing,  dressing,  or  preparing  yams  or  threads  and  woven  fabrics 
of  cotton  and  other  fibrous  materials,  applicalile  also  to  colouring 
the  said  yams  or  threads." — Dated  6ih  December,  1872. 
3770,  John  Bui-louch,  of  Accrington,  in  the  covmty  of  Lancaster, 
Machinist,  for  an  invention  of  "  Improvements  in  machinery  for 
sizing  and  drying  yam,  and  in  means  or  method  of  and  appa- 
ratus for  utilizing  waste  heat  therefor." — Dated  lath  December, 
1872. 
ji.  Henry  Carmichael,  of  Leeds,  in  the  county  of  York,  Bleacher, 
for  an  invention  of  '*  An  improved  process  and  apparatus  for 
bleaching,  dyeing,  and  washing  linen,  cotton,  and  other  yarns 
and  fabrics." — Dated  7th  January,  1873. 

Colouring  Matters. 
4138.    Clark's  patent  for  artificial  purpurine,  a  commimication 
from   Grawitz,   has  received  provisional   protection. — See   this 
Journal,  i.,  p.  4a. 

4296.  Andre  Bresson,  engineer,  ic,  Dacres  Road,  Forest  Hill, 
Kent,  for  the  invention  of  *'An  improved  process  for  producing 
benzine,  light  oil,  and  anthracene  from  hydrocarbons." — This 
patent  has  received  provisional  protection. 

4484.  Horace  Mountford  Wilkinson,  of  2,  Place  des  Barricades, 
in  the  city  of  Brussels,  in  the  Icingdom  of  Belgium,  at  present 
residing  at  5,  Charlotte  Street,  Portland  Place,  in  the  county  of 
Middlesex,  for  an  invention  for  **The  manufacture  of  a  new  ink, 
applicable  also  for  dyeing,  colouring,  and  other  purposes." — A 
communication  to  him  from  abroad  by  Camille  Joly,  of  Rue 
d'Anderlecht,  No.  3,  Brussels. — Dated  24th  December,  1875. 
Justus  Wolff,  of  Wyke,  near  Bradford,  consulting  and  engi- 
neering chemist,  and  Ralph  Betlev,  of  Wigan,  analytical  and 
consulting  chemist,  for  an  invention  of  "Improvements  in  the 
production  of  colouring  matters  capable  of  being  employed  for 
the  purposes  of  dyeing  and  printing." — Dated  4th  January,  1876. 
Lemoine,  of  Paris,  for  *' Applying  the  colouring  properties 
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of  dicliroic  and  fluorescent  substances,  and  especially  of  fluores- 
ceine,   for  decorating  purposes." — Dated  3rd  June,    1875,- 
French  patent. 

A.  Graetzel  and  H.  C.  C.  Pego,  of  Hanover,  for  "A  proc^" 
for  obtaining  a  blue  dye  from  wood-tar." — 3  years. — Date^^2ii 
November,  1875. — Belgixm  patent. 


t^^ 


Water  PurificatioiL 
2521.     Wollaston's  patent  for  purifying  and  decolorizing  dye  waters, 
etc  (see  this  journal,  L,  p.  43)  has  passed  the  great  seal 

Wool  Treatments. 

2480.  Edward  Thomas  Hughes,  of  the  firm  of  Hughes  and  Son. 
patent  agents,  123,  Chancery  Lane,  London,  for  an  invention  of 
"  Improvements  in  machinery  or  apparatus  for  washing  and 
scouring  wool" — A  communication  to  him  from  abroad  by 
Victor  Weiss,  of  Langensalza,  Prussia. — Dated  9lh  July,  1875,— 
This  patent  has  passed  the  great  seal. 

2587.  Joseph  Jefferson,  Cornelius  Jefferson,  Lazar' 
Jefkersun,  and  Mordecai  Jefferson,  all  of  Bradford,  in 
the  county  of  York,  machine  and  iron  and  brass  founders,  for 
an  invention  of  "  Improvements  in  machinery  for  washing  ^tx)l 
and  other  fibres." — Dated  20th  July,  1875. — This  patent  lias 
passed  ihe  great  seal. 

4088.  Alexander  has  given  notice  to  proceed  with  his  patent  for 
the  carbonization  of  vegetable  matters  in  wool. — See  this  Journal^ 
i.,  p.  45. 

4211.     NiCHOLLs*s  patent  for  apparatus  for  washing  wool  or  o 
fibres  has  received  provisional  protection.— See  this  Journal^ 
L,  p.  46. 

108,572.  The  Chemnitz  Saxon  Engine-Works  Company, 
"  A  machine  for  cleaning  wool,  cotton,  flax,  silk,  and  o 
vegetable  and  animal  textile  fibres." — Dated  29th  June,  187 
French  patent 

38,237.     V.  Weiss,  for  an  imported  invention  of  "  An  auto 
apparatus  for  scouring  wool" — Dated  r6tli  November,  1871 
(French  patent,  5th  July,  1875). — Belgian  patent 

38,307.     D.    Michel,    for  an   imported    invention    of    "  Charring 
vegetable  matter  in  wool." — Dated  2Sth  November,    187 
Belgian  patent 


CORRESPONDENCE. 


I2S 


Finishing   Prooesses. 

"4243,  NiCKOLs'  patent  for  machinery  for  plaiting  fabrics  has  re- 
ceived provisional  protection. — See  tiiis  Journal,  i.,  p.  47. 

4454.  WiixiAM  Kempe  and  Arthur  Kempe,  both  of  Holbeck 
Mills,  Leeds,  in  the  county  of  York,  for  an  invention  of  "Im- 
provements in  raising  the  nap  upon  cloths  and  fabrics,  and  in 
apparatus  employed  therein." — Dated  22nd  December,  1875. 

Too,4o3.  Enovlt,  jua,  for  "A  machine  for  glazing  cloth." — Dated 
21st  June,  1875. — French  patent 

108,275.  Veyron,  of  Voiron,  for  "An  apparatus  for  polishing  or 
smoothing  tissues." — Dated  7th  June,  1875. — French  patent. 

108,591.  Gantillon  and  Co,  for  "Using  a  new  substance  for 
dressing  and  dyeing  tissues." — Dated  30th  June,  1875. — French 
patent 

The  following  Patent  has  become  Void, 

3849.  Alexakder  Melville  Clark,  of  53,  Chancery  I..ane,  in  the 
county  of  Middlesex,  patent  agent,  for  an  invention  of  "An 
improved  calendar." — A  communication  to  him  from  abroad  by 
Jean  Marc  Louis  Parisod,  and  Jean  EMonor  Gustave  Prochas- 
son,  both  of  Paris,  France. — Dated  18th  December,  1872. 


CORRESPONDENCE, 


Mr.  R.  Warlvgton  (not  Warrington,  as  printed  in  the  last 
ntunbcr  of  this  journal)  writes  to  us  that  the  abstractor  of  his  paper 
on  dtric  and  tartaric  acid  has  made  some  errors  wliich  arise  from  his 
having  confounded  lime  juice  with  lemon  juice,  evidently  considering 
them  to  be  the  same  thing  when  they  are  di/fercnL  For  instance,  it 
is  said.  p.  3,  that  '*  lime  juice  is  principally  imported  from  Sicily  and 
South  Italy,"  it  should  be  lemon  juice;  lime  juice  comes  from  the 
Weil  Indies;  no  Bergamot  comes  from  the  West  Indies.  This  mis- 
apprehension runs  tliroughout  the  citric  acid  part  of  the  paper. 


W.  H.  D.,  Lindley. — Whether  the  acetate  of  iron  you  refer  to  will 
answer  your  purpose  or  not  is  entirely  a  question  for  your  own 
decision  after  trial  made. 
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To  the  Editor  of  the  Textik  Colottrisi. 

Manchester,  January  18th,  XS76. 

Dear  Sir, — Anyone  who  has  watched  die  extension  of  the  various 
manufactories  on  the  continent  for  some  years  back,  will  have  noticed 
that  they  have  made  much  progress,  I  believe  this  is  due  to  a  great 
extent  to  the  numerous  technical  journals  published  abroad,  whereas 
in  this  country  few  such  publications  are  found.  I  have  therefore 
been  glad  to  see  that  you  are  going  to  supply  a  real  want,  and  a 
journal  like  that  which  you  have  started  will  do  much  good  I  have 
read  with  great  interest  the  first  number,  and  have  found  much  useful 
information  in  it.  I  should  have  liked  to  see  more  about  the  dyeing 
of  yams  or  cloth,  of  silk,  wool,  etc  It  is  true  llial  in  the  first  number 
you  cannot  fully  dcvclopc  the  plan  laid  out,  and  which  I  believe  to 
be  a  good  one,  but  some  smidl  space  might  have  been  found  for 
either  of  the  branches  omitted.  I  do  not  mean  that  you  should  give 
so  called  "practical  receipts"  for  dyeing,  copied  from  German  or  other 
journals,  and  which  in  most  cases  are  not  worth  Uie  paper  on  which 
they  arc  wTitten,  but  by  describing  the  properties  and  preparation 
of  the  chemicals  and  dye  wares  mostly  used,  you  will  give  information 
which  will  be  very  acceptable  to  those  interested. 

A  feature  that  you  intend  introducing  in  your  publication,  namely^ 
information  that  is  valuable  in  the  history  of  dyeing,  calico  printing, 
&C.,  and,  as  I  understand  it,  of  indindual  processes  and  styles  or 
application  of  dyes,  is  a  very  valuable  one.  It  is  interesting  at  least, 
if  not  important,  that  the  literature  of  processes  be  well  known  to 
those  who  apply  them :  in  many  cases  such  knowledge  saves  much 
time,  which  would  otherwise  be  devoted  to  experiments  and  trials, 
the  results  of  which  are  known  already. 

The  articles  are  good,  useful,  and  practical.  T  only  make  a  reser- 
vation on  the  collected  receipts :  it  is  my  opinion  that  the  space  you 
devote  to  these  might  be  given  to  more  useful  matter.  A  collection 
of  any  amount  of  such  receipts  (and  I  could  gi\'e  you  myself  hundreds 
of  them)  is  only  of  questionable  interest  All  printworks  have  many 
such  receipts  in  their  books,  and  after  long  practice  the  preference  is 
given  of  course  to  those  tliat  give  the  best  results.  I  have  known 
many  instances  where  a  receipt  gave  a  good  result  at  one  printworks, 
and  was  a  perfect  failure  at  another:  the  conditions  of  working  have 
much  to  do  with  the  success  of  a  receipt  I  am  afraid  I  have  already 
trespassed  too  much  on  your  space,  and  I  conclude  by  wishing 
all  the  success  which  your  well-mea:it  efforts  deserve. 

Yours  very  truly, 

CHARLES  DREYFUS, 


Errata: — p.   25,  in  No.   15,  black  for  Dekune,  instead 
gallons  logwood  liquor,  read  48  gallon*;. 
Page  53,  nine  lines  from  top.  No.  1064  sliould  be  No.  1094. 
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/.      Vanadium  in  Dyeing  and  Calico  Printing, 


TlTLS  metal  is  at  present  exiciting  some  interest,  and  as  it  is 
not  improbable  it  may  hereafter  play  as  important  a  part  in 
dyeing  and  printing  as  chromium  has  done  or  is  doing,  we 
have  thought  it  desirable  to  give  a  sketch  of  its  history  and 
properties  so  far  as  known. 

Vanadium  was  actually  discovered  by  Sefstrom  in  1830,  he 
found  it  as  a  constituent  of  a  variety  of  Swedish  iron  which 
was  remarkable  for  its  ductility.  Its  name  is  from  Vanadis,  the 
designation  of  an  ancient  Scandinavian  divinity;  in  what 
form  it  existed  in  the  iron  ore  is  not  known.  This  metal  is 
also  found  in  Mexico,  in  a  lead  mine  at  Zimapan.  A  chemist, 
named  Del  Rio,  analysed  the  Zimapan  mineral  so  long  ago 
as  1 801,  and  announced  that  it  contained  a  new  metal,  to 
which  he  gave  the  name  Erythronium ;  shortly  afterwards  a 
French  chemist,  Collet-Descotils,  declared  that  this  supposed 
new  metal  was  in  reality  only  impure  chromium,  Del  Rio  docs 
not  seem  to  have  had  confidence  in  his  own  analytical  skill,  and 
cither  admitted,  or  did  not  oppose  CoUct-Descotils*. statement, 
and  our  knowledge  of  a  new  metal  was  by  this  mistake  or 
weakness  thrown  back  for  thirty  years,  for  Wohlcr  proved 
clearly  after  Sefstrom's  discovery,  that  the  Zimapan  mineral  did 
contain  vanadic,  and  not  chromic,  acid.  Sefstrom  placed  his 
specimens  at  the  disposition  of  the  great  Swedish  chemist, 
Berzclius.  who  modestly  says  he  had  occasion  to  study  the 
properties  of  this  metal  and  its  combinations,  but  in  reality 
K 
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made  a  most  thorough  and  exact  examination  of  them,  the 
suits  of  which  have,  in  all  fundamental  points,  been  confirmed 
by  recent  research.*  This  metal  occurs  as  vanadate  of  lead  and 
vanadate  of  copper;  it  Is  found  in  small  quantities  in  various 
iron  ores,  and  slags  from  iron  works,  in  impure  pitchblende, 
probably  as  vanadate  of  lime,  in  hydrophite  from  Taberg  to 
the  amount  of  o*i  per  cent,  and  in  the  so-called  vanadic 
bronze  from  Bracco,  on  the  coast  of  Genoa,  which  contains 
3*75  per  cent  of  the  oxide.-f-  Further,  according  to  Berzelius, 
it  has  been  found  at  Wanlochhead  (?)  in  Scotland,  in  tlie 
cupreous  schist  of  Mansfield,  and  in  other  places.  Apjohn 
has  found  it  in  trap  rocks,  and  Hodges  reports  its  exist- 
ence in  iron  ores  from  the  county  Antrim  in  Ireland.^ 
Professor  Roscoc  obtained  a  sufficient  supply  for  his  admirable 
researches  from  the  residues  obtained  in  the  extraction  of 
cobalt  from  the  cobalt-bed  sandstone  at  Mottram 
Andrew's,  in  Cheshire.§ 

Notwithstanding  the  widely-diffused  existence  of  the  com- 
pounds of  the  metal,  it  has  ranked  amongst  the  rarest  of  all 
chemical  products  up  to  the  present  time,  being  found  only  as 
a  curiosity  in  small  quantity  in  the  cabinets  of  laboratori 
and  commanding  a  very  high  price,  ||  and  it  is  entirely  o 
to  the  enterprise  of  a  firm  of  metallui^ical  manufacturers 
in  the  neighbourhood  of  Manchester  that  it  has  become  p 
sible  to  apply  vanadium  in  calico  printing  and  dyeing. 

Berzelius  observed  during  his  researches  that  the  alkaline 
vanadates  mixed  with  infusion  of  galls  gave  a  species  of  ink 
which  wrote  of  a  black-blue  colour  which  changed  in  contact 

*  Berzelios,  Traits  de  Chemie,  3nd  Ed.,  ii.,  p.  314. 

+  Gmelin's  Handbook.     English  Translation,  iv.,  p.  8t.     TTie  statement  fhM 
bronzite  contains  34  [>cr  cenU  vanadium  is  a  typographical  error,  as  may  be 
upon  comparing  vol.  iii.,  p.  404. 

JChem.  Soc.  J.  [2],  x.,  1116.     Chcm.  News,  xxvi.,  238,  from  WattiV 
tioaary  Art  Vanadium,  and  Suppl. 

§Cbem.  Soc.  J.,  xxi.,  326. 

n  See  Editorial  note  in  a  contemporary  for  February,  1876,  where  it  is  ttid 
that  ''Vanadium  in  the  metallic  state  costs  j£520  16s.  8d.  per  lb.  avoirdupois." 
Perhaps  no  one  has  ever  seen  metallic  Vanadium  yet,  but  we  are  informed  that 
the  oxide  and  salLs  have  lx!en  on  sale  for  some  time  past  in  London  at  the  rate  of 
Cjs.  per  oz.  avuirdapois,  and  doubtless  could  be  supplied  at  lower  prices. 
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wth  air,  the  black-blue  colour  passing  into  green.  The 
writing  is  durable  and  withstands  the  action  of  hydrochloric 
acid,  of  chlorine,  or  of  alkalies,  but  is  destroyed  by  successive 
treatments  of  chlorine  and  alkalies.*  Dr.  Ure  early  drew  at- 
tention to  this  property  of  vanadate  of  ammonia,  and  on  the 
score  of  cost  remarks  that  the  quantity  of  salt  required  is  so 
small  as  to  be  of  no  importance  when  the  vanadium  comes  to 
be  more  extensively  extracted.+  Dr.  Ure  says  the  writing  is 
perfectly  black,  and  does  not  hint  at  its  becoming  green  as 
Bcrzelius  does. 

The  next  step  in  the  history  of  vanadium  may  be  dated 
19th  December,  1867,  when  Dr.  Roscoe,  Professor  of  Chem- 
istry at  the  Owens  College,  Manchester,  delivered  the 
Bakerian  Lecture  before  the  Royal  Society,  entitled  "Re- 
searches on  Vanadium."  In  this  lecture  the  true  atomic 
weight  and  true  constitution  of  the  compounds  of  vanadium 
were  shewn  to  be  different  from  those  received  by  chemists 
upon  the  authority  of  Bcrzelius  and  one  or  two  other  chemists, 
that  which  Bcrzelius  supposed  to  be  the  metal  vanadium  was 
shewn  to  be  an  oxide,  and  what  Bcrzelius  took  to  be  a  ter- 
chloridc  was  proved  to  be  an  oxy-chloride;  hence  the  whole  of 
the  atomic  weights  and  formula  had  to  be  corrected,  the  new 
researches  shewing  that  the  atomic  weight  is  51-3  and  not 
68"5,  oxygen  being  16,  and  that  vanadic  acid  has  the  formula 
Vj  Oj  and  not  VO3  (0=S)  as  was  supposed.  Wc  do  not 
think  it  desirable  to  go  further  into  the  pure  chemistry  of 
the  vanadium  compounds  as  worked  out  in  the  remarkable 
researches  of  Professor  Roscoe,  but  simply  to  draw  attention  to 
some  observations  he  made  which  may  have  a  bearing  upon 
the  technical  applications  of  them.  "In  its  power  of  uniting 
with  oxygen,  vanadium  surpasses  even  uranium  .  .  .  the 
metal  is  so  extremely  difficult  to  separate  from  its  last  atom  of 
oxygen  that  to  this  oxide  the  name  vanadyl  (VO)  may  appro- 
priately be  given."  This  oxide  also  called  vanadium  dioxide 
"possesses  a  grey  metallic  lustre,  dis.solves  in  acids  without 
evolution  of  hydrogen,  and  yields  a  lavender-coloured  solution 

•  Gmelin's  Handbook.,  English  Translations  xv.,  p.  466. 

t  Diclionary,  3rd  Edition,  1S46,  and  probably  earlier  editions. 
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which  bleaches  strongly."  "If  the  dark  red  solution  obtained 
by  dissolving  finely  powdered  vanadium  pentoxide  in  strong 
boiling  sulphuric  acid  be  diluted  with  fifty  times  its  weight  of 
water  and  then  digested  with  metallic  zinc,  the  liquid  rapidly 
changes  colour,  passing  through  all  shades  of  blue  and  green, 
until,  after  lapse  of  some  time,  it  assumes  a  permanent  laven- 
der or  violet  tint.  The  vanadium  is  then  contained  in  solution 
in  the  lowest  degree  of  oxidation  (Vj.  0.^~  134*6)  as  sulphate, 
and  this  compound  absorbs  oxygen  with  siuh  avidity  as  to  bleach 
indigo  and  other  vegetable  colouring  vmttcrs  as  quickly  as  chlo* 
rine  itself,  and  acts  far  nwre  powerfidly  than  any  other  k^ 
reducing  agent!** 

It  was  die  research  of  Professor  Roscoe  upon  vanadium" 
which  led  indirectly  to  the  extraction  of  this  metal  from  its  _ 
ores  in  sufficient  quantity  to  enable  Mr.  Pinkney  to  obtain  it,  | 
and  to  lead  in  his  hands  to  the  discovery  of  its  remarkable 
action  upon  mixtures  of  aniline  salts  and  chlorates,  and  to 
employ  it  in  the  first  instance  for  the  production  of  aniline 
marking  ink.  M 

But  in  chronological  order  the  next  notice  of  vanadium  is 
found  to  proceed  from  that  indefatigable  worker  the  late  Mr. 
John  Lightfoot,  of  Accrington.  He  published  a  thin  octavo  ■ 
of  thirty-six  pages  with  a  preface,  dated  May  ist,  1S71,  which, 
among  other  things,  contained  a  short  account  of  an  experi- 
ment of  his,  made  by  placing  bits  of  various  metals  upon 
moist  aniline  colour  made  from  aniline  salt  and  chlorate  to 
ascertain  their  actions  ;  to  make  the  experiment  complete  he 
had  procured  specimens  of  every  known  metal,  and  we  have 
before  us  now  a  letter  of  our  lamented  friend,  dated  22nd 
September,  1 871,  inviting  us  to  visit  him  at  Lower  House, 
and  offering  as  an  inducement  the  inspection  of  his  collection 
of  rare  metals,  which  had  cost  him  £1^0  to  get  together. 
Only  four  metals  shewed  any  action,  and  of  tliese  he  declared 
that  vanadium  was  the  most  powerful  in  inducing  the  oxida- 
tion of  the  aniline.  The  nature  of  his  experiment  did  not 
allow  of  any  quantitative  comparison  between  it  and  copper  j 


Chem.  Soc,  J.  xxi.,  p.  334. 
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but  It  IS  interesting  to  note  that  he  speaks  further  on  of  the 
action  of  vanadium  or  of  copper  as  being  one  that  could  be 
carried  on  with  infinitesimal  quantities,  and  that  the  use  of 
relatively  large  proportions  of  copper  sulphide  in  practice  was 
merely  a  matter  of  convenience  or  security.  He  died  not  long 
aftenvards.* 

On  the  i6th  October,  1871^  Mr.  Robert  Pinkney  took  out  a 
patent  for  the  use  of  salts  of  vanadium  or  of  uranium  together, 
or  in  combination  with  salts  of  nickel,  for  producing  aniline 
black  by  dyeing  or  printing,-]-  and  if  we  are  rightly  informed 
has  actually  for  several  years  been  using  it  on  a  tolerably 
large  scale. 

The  next  published  document  we  find  is  a  patent  to  Messrs. 
Sellon  and  Pinkney,  for  improvements  in  dyeing  and  print- 
ing,* dated  24th  December,  1874,  and  the  claims  are  for 
using  vanadium  salts  in  conjunction  with  vegetable  and 
animal  colouring  matters,  such  aS  logwood  and  cochineal. 

For  some  time  past  the  proprietors  of  these  patents  have 
been  experimenting  upon  the  vanadium  process  with  a  view 
to  its  introduction  on  the  large  scale  in  the  calico  printing 
districts,  and  though  they  have  met  with  such  difficulties  as 
always  attend  the  introduction  of  a  new  and  unknown 
material,  and  though  it  cannot  be  said  yet  that  vanadium  is  a 
proved  commercial  success,  it  is  known  that  it  can  accomplish 
most  remarkable  things,  and  that  a  large  number  of  pieces 
have  been  printed  with  aniline  black  made  from  it. 

In  the  number  of  the  Bulletin  of  the  Chemical  Society  of 
Paris  for  the  20th  January,  1876,  there  is  a  paper  by  M. 
Antony  Guyard  upon  the  formation  of  aniline  black  by  means 


•  A  TCsonae  or  Mr.  Lightfool's  results  may  be  found  In  ihe  Bullclin  of  the 
Industml  Society  or  Mulhoiutc  for  May,  1871. 

f  See  receipt  No.  133,  p.  115,  Textile  Colotirist  for  February,  This  receipt 
wa*  ralten  fmni  the  UuUetin  of  the  Chemical  Society  of  Paris,  l>ut  it  is  wrong  \ 
the  EnglisJi  patent  gives  150  parts  of  muriate  of  aniline  or  aniline  salt,  antl  i  part 
of  salt  of  Tanadium  or  uranium.  The  French  transcriber  evidently  supposed  it 
10  meaji  ^  part  of  the  weight  of  the  aniline  salt  and  wrote  iS),  but  it  really  is  | 
of  I  part,  tiiat  i&  for  150  parti  aniline  salt,  &  part  (or  *I25)  of  \-anaUium  salt,  or  I 
pan  to  1,200. 

:  Sec  p.  86  U&t  number  of  Textile  Coloorist  for  full  title ;  also  p.  133. 
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of  aniline  salts;  this  chemist  has  had  considerable  oppor- 
tunities for  making  himself  acquainted  witli  the  subject,  for 
we  believe  that  until  lately  he  was  in  the  employ  of  the 
Magnesium  Metal  Company,  of  Patricroft,  near  Manchester, 
who  would  appear  to  have  possession  of  nearly  all  Uie 
manufactured  vanadium  salts  that  are  at  present  in  existence, 
and  who,  we  believe,  are  also  proprietors  of  the  patents 
concerning  its  applications.  M.  Guyard  shews  that  if  a 
mixture  of  water,  muriate  of  aniline,  and  a  chlorate  be  made, 
and  a  small  quantity  of  vanadous  chloride  added,  tlic  solution 
begins  at  once  to  darken,  and  in  a  few  hours  almost  the  whole 
of  the  aniline  is  transformed  into  aniline  black.  The  vanadium 
is  so  powerful  tliat  i  part  of  it  can  easily  transform  ICXX) 
parts  of  muriate  of  aniline  into  aniline  black,  and  that  in 
practice  i  part  of  either  the  chloride,  or  the  vanadate  of 
ammonia  can  be  successfully  employed  to  5CX)  parts  of  the 
aniline  salt.  Experiments,  however,  upon  a  practical  scale, 
have  shewn  tliat  vanadium  can  act  energetically  in  even 
smaller  proportions  than  this,  it  seems  almost  incredible,  but 
we  are  assured  of  its  exactness  that  one  t^venty-thousandth 
part  of  the  weight  of  a  gallon  of  colour  is  sufficient  to  induce 
tlie  rapid  and  complete  transformation  of  the  aniline  into 
black.  Recurring  to  Lightfoot's  book  of  1871,  for  it  must 
not  be  forgotten  that  not  only  was  Lightfoot  the  discoverer 
of  aniline  black,  but  up  to  his  last  illness  worked  at  it 
unceasingly,  and  all  that  he  wrote  is  important,  we  fmd 
following  passage,  p.  34,  "Whether  the  action  from  the  cop 
is  due  to  electrical  action,  catalysis,  or  actual  change  of  its 
combination  repeated  over  and  over  again,  the  fact  is  not  to 
be  disputed  that  the  most  infinitesimal  quantity  of  the  four 
metals — copper,  iron,  vanadium^  uranium,— is  sufficient  in  the 
chloride  of  aniline  and  chlorate  of  potash  solutions  to  set  up 
a  state  of  things  that  will  gradually  produce  the  black. 
In  the  whole  range  of  chemistry  there  is  scarcely  a 
parallel  case  of  such  marked  results  obtained  from  such 
infinitesimal  quantities."  This  is  written  with  reference  to 
actual  experimental  results,  but  with  regard  to  the  use  of 
infinitesimal  quantities  in  practice,  he  furtlier  remarks,  '*  it  is 
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very  different  in  the  practice  of  the  calico  printer.  Other 
elements  there,  as  time,  intensity  and  stability,  require  much 
larger  quantities," 

M.  Guyard  says  that  vanadium  is  one  thousand  times  more 
powerful  than  copper  in  producing  aniline  black,  and  at  a  loss 
to  compare  its  action  witli  any  known  chemical  phenomena, 
likens  it  to  a  spark  which  determines  the  combustion  of  the 
mass  of  aniline  and  chlorates.  Our  own  experiments  do  not 
entirely  confirm  tlie  statements  of  M,  Guyard;  in  fluid  solu- 
tions its  action  Ls  certainly  most  astonishing-,  and  incomparably 
more  energetic  than  the  same  weight  of  copper,  but  upon 
cloth  it  certainly  is  not  one  thousand  times  more  powerful,  per- 
haps not  ten  times  more  powerful.  M.  Guyard  s  explanation 
of  the  action  is  that  tliere  is  no  metal  which  so  easily  changes 
its  state  of  oxidation  as  vanadium  does;  under  the  slightest 
reducing  action,  vanadic  acid  passes  into  one  of  the  lower 
oxides,  and  again,  under  the  slightest  oxidizing  influences, 
becomes  again  vanadic  acid.  When  vanadic  acid  is  dissolved 
in  hydrochloric  acid,  it  is  transformed  into  a  vanadous  chloride, 
and  when  the  solution  is  evaporated  in  the  air,  it  is  partially 
changed  into  vanadic  acid.  If,  on  the  other  hand,  vanadous 
chloride  is  brought  into  contact  with  a  chlorate,  chlorine  is 
e\'olved,  and  vanadic  acid  produced,  and  reciprocally,  if 
vanadic  acid,  or  a  vanadate,  is  introduced  into  solution  of 
muriate  of  aniline,  it  is  instantly  reduced  into  vanadous 
chloride,  and  if  chlorates  be  present  with  aniline,  the  reduction 
and  oxidation  continue  until  there  is  no  trace  of  aniline  left 
to  be  oxidized.  We  do  not  give  the  whole  of  M.  Guyard's 
paper,  which  is  in  great  part  concerned  with  the  theory  of 
aniline  black,  and  the  consideration  of  which  may  be  post- 
poned. With  regard  to  uranium,  which  was  included  in 
Mr.  Pinkncy's  patent,  our  author  says  tliat  at  the  maximum 
of  oxidation  it  does  not  act,  but  at  the  minimum  it  gives  fine 
blacks,  and  that  its  supposed  power  was  actually  due  to 
vanadium  which  was  contained  in  the  pitchblende  from  which 
it  was  extracted. 

It  is  too  soon  to  say  what  practical  results  may  be  expected 
from  the  unique  properties  of  vanadium ;  it  has  not  yet  been 
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sufficiently  tried  in  aniline  blacks  to  enable  us  to  say  wheth< 
it  possesses  any  clear  advantages  over  copper,  but  there  can 
be  no  doubt  that  it  will  find  some  valuable  technical  appli- 
cations, and  will  yield  one  more  illustration  of  the  benefits 
be  derived  from  investigations  into  the  unknown. 


On  tJu  Dip-blue  Styles  of  Calico  Prints.^ 
BY  MR.  G.  H.  UNDERWOOD. 


Blockers ;  Blue,  Orange,  and  Yelloiu. — The  dipping  for 
style  as  well  as  the  subsequent  treatments  are  the  same  as  for 
the  blue,  orange,  and  white  style  as  far  as  that  st>'legocs ;  the 
style  now  treated  of  is  usually  dyed  a  little  darker  than  the 
low  Greek  style,  and  it  difTcrs  from  the  orange  style  by  having 
a  portion  of  the  orange  converted  into  yellow  by  means  of 
printing  with  block  certain  acid  compositions  which  act  upon 
the  orange  chromate  of  lead,  and  taking  up  some  of  the  lead  i 
convert  it  into  the  yellow  chromate,  producing  a  double  effec^^f 
from  a  single  original  colour.  ^^\ 

The  following  receipts  shew  the  compositions  found  mos^ 
suitable  for  producing  the  yellow. 

Yellow  Blocking  Paste  for  Orange.   No.  L 

28  lb.  alum. 

33  lb.  niu-ate  of  lead. 

12  gallons  water. 
These  are  well  dissolved,  mixed,  and  stirred  together;  left  for  some 
hours  to  settle,  and  then  the  clear  taken  and  mixed  with — 

1 3  gallons  water. 
100  lb.  gum  substitute. 
I  gallon  nitric  acid. 

This   was  found  to  be  a  good  and  cheap  colour  for  thi 
purpose ;    two  others  presenting   some  slight  differences 

•  Continued  from  page  80. 
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composition,  and  which  have  been  successfully  used  are  here 
given. 

Yellow  Blocking  Paste. 

28  lb.  aluin. 

33  lb.  nitrate  of  lead. 

18  gallons  water  ;  take  the  clear. 

36  lb.  patent  gum  substitute. 

1 2  lb.  new  gum  substitute. 
6  lb.  nitric  acid. 

Yellow  Blocking  Paste. 

13  lb.  nitrate  of  lead. 
1 2  gallons  water. 

1 5  lb.  alum  ;  thicken  the  clear  with 
50  lb.  patent  gum. 
I  quart  nitric  acid. 

After  raising  the  orange  in  the  chrome  beck,  great  care  must 
be  taken  that  the  lime  be  throughly  washed  out  of  the  cloth, 
otherwise  the  blocking  paste  will  not  cut  the  orange  regularly 
and  great  unevenness  in  the  shades  will  result.  After  washing 
well  and  drying,  the  pieces  are  given  over  to  the  block  printer; 
when  printed  they  are  fly-winced,  dried,  and  made  up  for  the 
market. 


Blue,  Orange,  and  Yellow, 
Two  Blue  and  Green  Style. — In  this  style  the  calico  is  first 
skied  a   light   blue  shade,  then  printed   with   the   required 
design  with  the  orange  and  white  paste  colours  already  given. 
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The  pieces  arc  limed,  dipped  up  to  the  required  shade,  st 

from  the  frame,  bowled,  soured,  washed,  raised  orange  in  the 

chrome  beck,  washed,  banded,  and  left  on  a  stillage. 

Cutting  the  Orange  for  Green. — A  stone  cistern  is  set  with 
about  150  gallons  of  water  and  made  slightly  acid  with  nitric 
acid,  care  must  be  taken  that  it  is  not  too  strongly  acid,  or 
the  light  blue  will  be  destroyed  by  the  liberated  chromic  acid; 
2  or  3  pints  of  nitric  acid  should  make  the  water  sufficiently 
acid  ;  three  or  four  pieces  of  the  cloth  are  now  winced  a  few 
ends  in  the  acidulated  water  and  the  green  colour  is  gradually 
developed,  when  the  pieces  may  be  washed  with  the  fly- 
wince,  dried,  and  made  up. 

The  orange  paste  is  rather  too  strong  for  the  production  of 
a  good  bright  green.  I  have  got  better  results  by  iising  only 
half  the  quantity  of  sulphate  of  lead  given  in  that  receipt. 

Bins  and  Green  Style. — This  style  is  obtained  in  exactly  the 
same  manner  as  the  preceding,  the  only  difference  being  that 
no  white  paste  roller  is  employed  to  obtain  tlie  light  blue, 
this  style  containing  only  a  dark  blue  and  green  ;  the  process 
of  raising  and  cutting  is  similar  to  the  preceding'  st>']c. 
Sometimes  an  imitation  of  this  stj'le  is  made  by  first  printing 
a  white  paste,  dyeing  to  shade  required,  washing,  drying,  and 
printing  a  steam  green  by  block  to  cover  the  white. 
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Blue  and  Green. 
Bluc^  GrccUt  and  IVhite  Style. — This  st^le  can  be  obtained 
by  two  distinct  processes :  the  first  method  is  by  printing  an 
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orange  paste  mixed  with  Prussian  blue  before  dyeing  and 
raising  in  chrome.  The  second  process  is  conducted  as  follows: 
the  cloth  is  skied,  then  printed  with  the  orange  paste  (p.  79), 
with  only  half  the  quantity  of  sulphate  of  lead,  and  the  white 
is  obtained  by  a  dischai^e  white  resist  paste,  which  will  be 
found  further  on. 

For  the  Prussian  blue  green  style  the  cloth  is  printed  with 
the  white  paste  (p.  y%)  and  the  following  orange-green  paste. 

Orange-Green  Paste. 

12  lb.  sulphate  of  copper. 
10  lb.  nitrate  of  lead. 
24  lb.  sulphate  of  lead 

f^  9  lb.  flour  substitute. 

H  i^  lb.  calcined  farina. 

2  gallons  water. 
1 Y2  gallons  Prussian  blue  standard 
'""•■" 
Afl 


Prussian  Blue  Standard. 
13  lb.  red  prussiate  of  potash. 
4  gallons  boiling  water. 
1 2  lb.  green  copptras. 
4  gallons  boiling  water. 
Dissolve  the  salts  separately,  mix,  and  stir  well. 
After  printing,  the  pieces  go  through  the  usual  course  of 
dipping,  washing,  souring,  &c.,  and  then  the  green  is  developed 
by  raising  in  the  chrome  beck ;  the  white  paste  in  this  style 
preserves  the  cloth  white  as  in  the  previous  styles. 

In  the  skied  green  and  discharge  white  style  the  cloth  is 
first  skied,  then  printed  with  the  orange  paste  and  dyed  up  to 
the  shade  required,  washed,  raised  in  the  chrome  beck,  washed, 
and  then  cut  in  weak  nitric  acid;  but  the  white  is  obtained 
by  means  of  a  discharge-resist,  which  is  a  resist  containing 
no  lead  salts,  but  bichromate  of  potash,  into  which  at  the  time 
of  printing,  a  portion  of  muriatic  acid  is  well  mixed,  which, 
liberating  the  chromic  acid,  enables  it  to  discharge  the  pale 
sky  blue,  leaving  a  perfect  white.  The  following  is  a  receipt 
for  this  so-called  discharge-resist 
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Bischarge-ReslBt  for  Block  on  Sky  Bine. 

1 6  lb.  pipeclay. 

6  lb.  sulphate  of  copper. 
8  lb.  acetate  of  copper. 
1  lb.  bichloride  of  mercury. 
3  lb.  East  India  gunx 

Mix  well  together,  and  add,  when  cold,  7  lb.  bichromate  of  potalRTfT 
fine  powder,  and  sulficient  water  to  make  the  whole  into  about  5 
gallons.  Immediately  before  printing,  add  to  each  quart  of  this 
discharge-resist,  10  oz.  nitrate  of  copper  at  80"  Tw.,  and  a  oz.  muri- 
atic acid;  the  muriatic  may  be  omilled  when  tlie  whites  are  large. 

It  is  evident  that  this  discharge-resist  can  only  be  printed 
by  block,  the  presence  of  mercury  salts  and  so  great  a  quantity 
of  pipeclay  unfitting  it  for  roller  printing.  The  following 
modification  gives  a  much  cheaper  colour,  which  may  be 
advantageously  worked  in  the  machine. 

Discharge-Resist.    G.  H.  U. 

7  gallons  water. 
1 2  lb.  sulphate  of  copper. 

1  J{  lb.  acetate  of  lime. 

3  lb.  best  flour. 

I  %  lb.  dark  British  gum. 

T  pint  nitrate  of  copper. 
When  cool,  add  3  lb.  to  4  lb.  clirome  salts,  and  when  required 
use,  to  each  gallon  add  Y^  to  i  quart  muriatic  acid  at  ao*  Tw. 
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The  light  blue  is  seen  to  be  discharged  as  the  cloth  dries 
and  the  copper  salts  act  as  a  resist  in  the  subsequent  dipping. 

Bltu  artd  Yellow,  arid  Bliu\  Ydlozv,  and  White  Styles. — 
These  st>-Ies  are  obtained  by  printing  with  the  ordinary 
orange  paste  when  yellow  alone  is  required,  but  with  both 
orange  and  white  when  yellow  and  white  are  required.  The 
cloth  is  dyed  after  printing  in  the  usual  manner  and  with  all 
the  precautions  given  for  dyeing  the  orange  styles,  raised  in 
chrome,  washed,  and  cut  in  very  weak  nitric  acid.  It  may  be 
again  observed  that  if  the  acid  be  too  strong  the  end  aimed 
at  will  not  be  attained,  for  instead  of  converting  the  orange 
dichromate  into  tlic  yellow  chromate  of  lead  the  whole  of  the 
lead  will  be  dissolved  off  the  cloth  and  only  a  white  pattern 
be  left  where  there  should  be  yellow,  the  length  of  time  in 
which  the  acid  acts  is  also  to  be  attended  to  so  as  not  to  ex- 
ceed the  required  effect. 


Blue  and  Yellow. 
Two  Blue  and  Yellow. — This  style  is  produced  by  first 
sk>'ing  the  pieces  through  the  sky  vat,  washing,  and  drying; 
tlien  printing  the  white  and  orange  resist  colour;  the  white 
preserves  the  light  blue  its  original  shade;  the  dipping  is 
conducted  as  for  blue,  orange,  and  white,  the  orange  is  raised 
in  the  chrome  beck  and  the  pieces  washed  and  dried  and  then 
passed  full  width  tlirough  the  cutting  machine.  The  box  of 
the  cutting  machine  is  kept  regularly  supplied  with  the  cutting 
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liquor  whilst  the  pieces  arc  passing  through.  The  cloth 
passes  directly  from  the  cutting  h'quor  into  a  cistern  or  range 
of  cisterns  of  cold  water  so  divided  that  the  pieces  pass  lastly 
through  pure  water.  The  cutting  liquor  for  this  style  is  made 
as  follows : — 

1 2  quarts  sulphuric  acid, 

1 6  lb.  oxalic  acid, 
and  sufticient  water  to  give  a  solution  of  6*  to  8**  Tw. 

The  object  of  this  cutting  after  previous  raising  is  to  decom- 
pose the  chromate  of  lead  liberating  the  chromic  acid  which 
reacts  upon  the  sky  blue  and  completely  discharges  it,  leaving 
a  clear  white  ground  upon  which  the  yellow  is  obtained  by  a 
second  raising  in  the  chrome  beck  and  a  cutting  in  weak 
nitric  acid  which  fully  develops  the  yellow. 

Two  Blues  atid  Orange. — This  style  is  obtained  in  precisely 
the  same  manner  as  the  two  blue  and  yellow  style,  omitting 
the  cutting  with  weak  nitric  acid. 

Two  Blues,  Yellow,  and  IVkite. — A  style  but  seldom  worked, 
and  believed  to  have  been  first  produced  by  the  writer.  The 
cloth  is  first  skied,  washed,  and  dried,  then  printed  in  a  three- 
colour  pattern  with  (i)  white  resist  paste  to  protect  the  sky 
blue,  (2)  the  discharge  white  resist  (p.  138)  and  (3)  an  orange 
discharge  paste.  The  white  resist  paste  is  the  ordinary  colour 
(p.  ^^),  but  the  discharge  white  resist  contains  chromates 
which  ^ct  as  dischargers,  the  discharge  orange  paste  differs 
from  the  ordinary  orange  paste  by  containing  discharging 
agents,  and  is  used  to  obtain  the  yellow;  it  is  made  as  fol-^ 
lows: — 

Orange  Discharge  Paste, 

1  gallon  water. 

5  lb,  sulphate  of  copper. 

5  lb.  nitrate  of  lead. 
1 0  lb.  sulphate  of  lead. 

3j4  lb.  flour. 

This  paste  is  cooled,  and  when  required  for  use  3  lb.  chrome  salts  dis- 
solved in  boiling  water  are  well  mixed  with  it;  immediately  before 
printing  add  1  quart  muriatic  acid  at  20°  Tw. 

This  paste  should  only  be  made  in  in  the  smallest  quantity 
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required  as  it  is  soon  spoiled  for  working  ;  the  cloth  printed 
must  be  soft  dried,  to  avoid  destruction  of  the  cloth  from 
the  corrosive  action  of  the  chromic  and  muriatic  acids,  the 
sky  blue  is  seen  to  be  discharged  as  the  cloth  becomes  dry. 

Immediately  after  printing,  the  cloth  is  hooked  for  dipping; 
if  necessary  it  may  be  limed  as  for  orange  and  white  previous 
to  going  into  the  indigo  vats,  after  dyeing  it  is  washed, 
soured,  and  taken  to  the  raising  house  and  raised  orange, 
washed,  drained  on  a  stillage,  and  then  cut  with  weak  nitric 
acid  to  give  the  yellow.  If  the  orange  is  not  reduced  by 
nitric  acid,  the  style  would  be  two  blues,  orange,  and  white. 

Two  Blues^  Green^  Ydlow^  and  White. — This  style  requires 
a  four-colour  machine  to  work,  (i)  white  paste,  (2)  discharge 
white  paste,  (3)  the  discharge  yellow,  and  (4)  the  mild  orange 
paste  to  give  the  green.  The  treatment  of  the  cloth  is 
substantially  the  same  as  in  the  previous  style. 

Two  Blues  and  White  by  Blocking. — ^This  style,  called 
French,  is  produced  by  first  printing  by  machine  a  white 
resist  paste,  then  dyeing  a  light  blue,  washing,  souring,  and 
drying,  and  then  blocking  on  the  following  paste,  which  is 
printed  over  the  whites  and  those  parts  of  the  light  blue 
which  arc  to  be  preserved. 

Blocking  Paste. 

3  quarts  water. 
I  quart  4  lb.  gum  Senegal  water. 

4  lb.  sulphate  of  copper. 
I  lb.  brown  sugar  of  lead. 
xYi  lb.  sulphate  of  lead. 

6  lb.  pipeclay. 
Txvo  Blues  and  White  by  Discharge. — The  cloth  being  skied 
a  light  blue,  is  printed  with  the  ordinary  white  and  orange 
resist  paste  and  then  dyed  to  the  required  shade,  stripped, 
soured,  raised  in  the  chrome  beck,  passed  open  through  the 
cutting  machine  with  the  same  cutting  liquor  as  used  for  two 
blues  and  yellow  (p.  140).  The  cutting  liquor,  in  acting  upon 
tlie  chromate  of  lead,  liberates  chromic  acid,  which,  acting 
upon  the  light  blue,  oxidizes  and  destroys  it,  producing  a 
white  ;  the  pieces  are  then  well  washed,  dried  and  made  up. 
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Two  Blues  and  White. 


Before  proceeding:  to  the  other  styles  it  is  judged  advisable 
to  treat  in  detail  of  some  of  the  processes  which  follow  the 
dipping,  and  of  which  the  names  only  have  been  mentioned. 


The  first  process  through  which  tlie  pieces  are  put,  after 
being  stripped  from  the  frame,  is  bowling.  This  is  a  very 
simple  process  of  itself,  but  some  care  must  be  exercised  in 
the  bowling  of  "oranges"  to  prevent  the  ''marking  off." 
may  as  well  here  state  that  all  the  navy  and  baft  styles  may 
lay  any  length  of  time  after  being  stripped  from  the  frames 
without  receiving  any  injury  to  the  quality  of  work,  but 
"oranges"  should  be  bowled  as  soon  as  possible,  for  when 
once  soured  they  will  not  mark  off,  nor  can  injury  arise  to 
the  quality  of  the  work.  The  object  of  bowling  is  twofold, 
first  to  remove  all  the  loose  indigo  from  the  surface  of  the 
cloth,  and  at  the  same  time  to  remove  the  lime  and  oxide  of 
iron  which  the  cloth  brings  out  of  the  vat,  adhering  to  its 
surface,  which  economizes  the  sulphuric  acid  of  the  "sour 
kettles,"  by  removing  these  neutralizing  bodies  previous  ta, 
the  entrance  of  the  cloth  into  the  sours. 

Bowling  by  hand  is  generally  worked  in  the  following 
manner.  There  arc  two  vats  filled  up  with  water  to  within 
8  or  10  inches  from  the  top,  over  each  of  which  there  is  a 
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moveable  wince,  the  greater  part  of  the  indigo  is  left  behind 
in  the  first  wince  pit  (at  the  bottom  of  each  pit  there  should 
be  a  "  flake/'  »^.  a  false  ribbed  bottom),  and  the  piece  is  then 
rnt  fonvard  to  the  second  wince  pit  which  is  filled  with  fresh 
iter  every  morning,  and  after  working  the  first  day,  it  in  its 
turn  becomes  the  first  wincing  pit,  and  that  which  was  the 
first  wincing  pit  is  allowed  to  settle  until  the  following 
morning,  and  tlien  drawn  off  and  tlie  indigo  laded  out  into  a 
store  vat ;  if  convenient  it  would  be  found  advantageous  to 
have  three  vats  for  this  bowling  process,  and  to  be  worked  in 
the  following  order: — A  is  a  bowling  pit  which  has  worked 
two  daj's,  doing  about  40  frames  each  day  (from  5  sets),  and 
left  to  settle.  B  is  a  pit  that  is  doing  its  second  day's  work, 
which  on  the  morrow  will  be  allowed  to  Fettle,  and  A  will 
become  the  second  wincing  vat  (the  fresh  one).  C  is  the  second 
wincing  pit  to-day,  which  on  the  morrow  will  become  the  first 
wincing  pit,  which  in  its  turn  will  be  left  to  settle,  and  become 
again  the  fresh  or  second  wincing  pit. 
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A  Bowling  pit  settling  after  doing  two  days'  work. 
B  Bowling  pit  doing  its  second  day's  work, 
C  Bowling  pit  doing  its  first  day's  work,  haWng  been  set  with 
fresh  water  the  day  it  commences  work. 

The  pieces  after  stripping  from  the  frames  are  carried  to 
the  bowling  vats,  and  if  they  be  "oranges,"  they  must  be 
immediately  immersed  in  tlie  first  bowling  vat,  the  end  being 
thrown  upon  the  side  of  the  vat — one  end  (two  pieces)  is 
thrown  over  the  wince  in  about  3  or  4  bands,  to  this  is  given 
four  ends  and  then  knocked  out,  drained  a  short  time  on  the 
dripper,  and  then  winced  in  tlie  bowling  pit  C  in  the  same 
manner;  then  knocked  out,  drained  on  the  dripper,  and  if  an 
orange,  taken  and  thrown  into  the  souring  pit  immediately 
after  draining  a  minute  or  two. 

The  bowlings,  »>,,  the  sediment  of  indigo  paste,  oxide  of 
L 
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iron,  lime,  &c.,  which  have  collected  at  the  bottom  of  the 
bowling  vat  after  two  days'  work,  contain  a  large  quantit>'  of 
oxide  of  copper  which  has  been  removed  from  the  cloth  along 
with  the  paste ;  this  oxide  is  very  detrimental  to  the  well- 
working  of  the  vats  in  which  it  is  used,  causing  them  to  work 
"  thick/'  from  the  large  quantity,  of  feed  that  is  necessary 
to  spring  the  indigo.  The  reason  of  the  bowlings  requiring 
more  "feed"  to  spring  them  than  indigo,  is  owing  to  the 
following  chemical  phenomenon.  Asbefore  stated  the  bowlings 
contain  large  quantities  of  oxide  of  copper  brought  off  the 
cloth  by  the  friction  of  the  wince,  this  has  the  composition  of 
the  black  oxide  of  copper.  The  lime  and  copperas  employed 
deoxidizes  the  indigo^  giving  rise  to  white  indigo  (deoxidized 
blue  indigo).  This  deoxidized  indigo  coming  into  contact  with 
the  oxide  of  copper  contained  in  the  bowlings,  abstracts  a 
portion  of  the  oxygen  of  the  oxide  of  copper,  reducing  it  to 
the  state  of  sub-oxide,  and  is  re-converted  into  blue  indigo. 
And  this  chemical  change  keeps  going  on  so  long  as  any  of 
the  higher  oxide  of  copper  exists  in  tlie  vat,  which,  of  course, 
requires  a  larger  quantity  of  copperas  (protosulphatc  iron)  to 
again  deoxidize  it.  This  abstraction  of  oxygen  by  the  indigo 
from  the  oxide  of  copper  goes  on  until  the  whole  of  the  oxide 
is  changed  into  the  sub-oxide.  This  chemical  change  is  th 
illustrated  :  • 


CieH.NO  =  Cu,0  +  QoH.NOj 


2CuO  -I- 

This,  as  before  stated,  necessitates  the  employment  of  so 
large  a  quantity  of  copperas  and  lime,  that  before  the  vat  is 
properly  exhausted  it  becomes  so  thick  that  it  is  impossible 
to  get  good  work  owing  to  the  cloth  "grounding;"  and  more 
than  this  it  is  a  great  waste  of  indigo,  for  the  amount  of 
indigo  in  a  bowling  vat  that  has  ceased  to  dye  is  very  great 
in  comparison  to  an  ordinary  indigo  vat  which  has  been  well 
dipped  out. 

The  disadvantages  of  a  bowling  vat,  /.  e,,  a  dye  vat  set  with 
bowlings,  are,  that  it  requires  more  springing  material,  con- 
siderably more  time  and   raking  to  bring  it  into  a  dyeing 
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condition,  it  works  much  thicker,  it  does  not  work  out  so  well, 
and  it  leaves  a  large  quantity  of  indigo  uncxtractcd.  All 
these  disadvantages  may  be  got  over  by  a  very  easy  and 
economical  process.  The  supernatant  liquor  of  the  vat  after 
settling  is  drawn  off  with  a  sj'phon  made  of  copper  or  gutta 
percha.  The  two  legs  arc  joined  together  with  india-rubber 
tubing,  and  a  piece  of  glass  pipe,  equal  in  diameter  to  the 
bore  of  the  syphon,  is  introduced,  so  that  the  workmen  may 
sec  when  the  liquor  is  running  perfectly  clear  and  free  from 
indigo;  after  the  clear  h'quor  is  removed,  the  bowlings  are 
carried  away  and  put  in  large  tubs,  and  there  treated  with 
weak  sulphuric  acid  at  6*  Tw.,  which  dissolves  the  whole  of 
the  oxides  of  iron  and  copper;  this  solution  is  allowed  to 
settle,  the  indigo  is  precipitated  to  the  bottom  of  the  tubs, 
and  the  clear  liquor,  containing  the  sulphates  of  iron  and 
copper,  \s  run  off  into  other  tubs  below  the  level  of  the  casks 
in  which  the  bowlings  arc  treated.  These  lower  casks  are 
filled  with  iron  turnings,  and  communicate  with  each  other, 
the  bottom  of  the  first  to  the  top  of  the  second,  and  so  on 
through  the  whole  of  the  scries.  At  the  last  one  runs  out  a 
perfectly  neutral  protosulphate  of  iron,  free  from  the  copper 
first  dissolved  out  of  the  bowlings.  The  copper  is  precipitated 
by  the  iron  contained  in  the  casks,  whilst  the  sulphate  of 
peroxide  of  iron  is  reduced  into  protosulphate  through  the 
agency  of  the  metallic  iron.  After  a  length  of  time  the  iron 
may  be  all  dissolved  by  an  excess  of  sulphuric  acid,  and  the 
copper  which  has  been  precipitated  can  be  collected.  This 
process  was  patented  by  Mr,  Leese,  of  Manchester. 

The  bowlings  are  drenched  with  water  until  traces  of  copper 
only  are  found  in  solution;  the  first  washing  is  run  through 
the  lower  casks,  the  subsequent  ones  being  run  away  as  too 
weak  in  copper  to  be  worth  extracting.  The  bowlings  are 
taken  away  to  the  vats  and  these  set.  They  work  quite  equal 
to  indigo,  require  no  more  springing,  work  clear,  and  dye 
out  gradually  to  the  end.  After  being  dipped  out,  no  more 
indigo  is  found  in  them  than  in  the  spent  indigo  cntcrers. 

The  process  of  souring  by  hand  is  done  in  similar  vats  to 
the  bowling  process,  near  the  bottom  of  tlie  souring  kettle 
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or  vat  there  is  a  flake  introduced,  so  that  the  heavy  portions 
of  lead  and  paste  that  are  removed  from  the  pattern  on  the 
cloth  by  the  action  of  Uie  wince  may  collect  and  settle  there. 
The  strength  of  tlie  sours  (weak  sulphuric  acid)  is  generally 
kept  at  lo"  Tw.  by  the  addition  of  brown  sulphuric  acid.  The 
manner  of  freshening  the  sour  vats  is  as  follows; — In  the 
morning,  previous  to  commencing  work,  about  30  or  40  gallons 
are  taken  out  of  the  sour  kettle;  this  liquor  is  carried  and  put 
into  the  first  cask  of  the  series,  where  the  acid  combines  with 
the  iron  and  forms  sulphate  of  protoxide  of  iron,  and  the 
copper  is  precipitated  as  described  above,  and  i  to  \% 
bottles  of  brown  vitriol  added,  and  then  the  sours  are  well 
raked  up  so  as  to  mix  the  whole,  tlie  sour  kettle  is  then  ready 
for  work.  Immediately  after  the  pieces  are  bowled  they  arc 
banded  up  and  drained  on  the  dripper  for  a  minute  or  tw 
and  then  carried  by  the  bowler  into  the  sour  kettle,  in  which 
they  have  four  to  six,  or  even  eight  ends,  according  to  the 
style  of  patterns.  The  object  of  souring  is  twofold,  first  to 
transform  the  whole  of  the  oxide  of  lead  into  sulphate  of  lead, 
so  that  the  oranges  can  be  raised  by  the  double  decomposition 
of  the  sulphate  of  lead  and  chromate  of  potash,  and  to  clear 
the  blue  from  the  oxide  of  iron,  &c.,  on  the  surface  of  the 
cloth,  after  the  pieces  are  soured  they  remain  on  the  dripper 
some  time  to  drain,  and  arc  then  carried  off  to  the  fly  wince 
to  be  washed.  The  pieces  do  not  run  any  risk  from  marking 
ofl"  after  they  are  soured,  however  long  they  may  lay  together, 
but  they  run  some  risk  if  they  are  allowed  to  remain  too  long 
from  becoming  dr)',  when  the  action  of  the  sulphuric  acid 
becomes  corrosive  to  the  fibre  and  the  pieces  are  rendered 
rotten.  One  sour  vat  ought  to  be  sufiicicnt  for  five  sets  of 
dippers  doing  42  frames  (a  day  and  a  halfs  work)  per  day 
each  in  every  week  or  fortnight,  according  to  the  amount  of 
pattern  on  the  cloth  during  the  time.  The  sediment  from  the 
bottom  of  the  sour  kettle  (called  technically  sour  grounds)  is 
scoped  up  with  a  copper  scope  and  put  into  tubs,  and  after 
settling  therein  the  clear  liquor  is  drawn  off;  the  sediment  is 
generally  then  set  in  a  dipping  vat  for  the  sake  of  the  indigo 
it  contains,  but  it  requires  a  very  large  amount  of  copperas 
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and  lime  to  spring  it  well ;  these  vats  are  called  by  tlie  dippers 
"sour  ground  vats,"  and  always  work  exceedingly  tliick,  and 
work  out  (not  absolutely,  for  the  indiga  appears  to  be  buried 
by  the  amount  of  paste  and  springing  material)  very  soon, 
the  grounds  containing  a  large  amount  of  indigo,  and  require 
in  some  cases  as  many  as  twelve  to  fourteen  boils  by  the 
boiling  process  to  abstract  the  indigo  therefrom.  Hot  souring 
is  sometimes  had  recourse  to  for  bafts  of  large  patterns,  so 
that  the  paste  may  be  removed  from  the  pattern  in  order  to 
leave  the  cloth  where  the  pattern  is  printed  soft  and  supple ; 
this  should  be  done  in  a  small  square  cistern  lined  with  lead 
(about  5  lb.  lead,  the  joints  being  made  with  the  blow  pipe) 
into  which  steam  blows  through  a  leaden  pipe.  The  strength 
of  sours  employed  should  not  be  more  than  6**  Tw.  when  cold ; 
three  to  four  ends  are  sufficient  for  the  goods,  and  they  should 
be  fly  winced  immediately  after  knocking  out,  and  not  be 
allowed  to  lay  together,  othenvisc  tliere  is  very  great  danger 
of  the  pieces  rotting.  The  next  process  through  which  the 
pieces  go  after  souring  is  washing  preparatory  to  theif  being 
raised  in  the  chrome  beck,  this  is  effected  by  the  fly  wince,  a 
large  quantity  of  water  being  necessary  to  well  wash  the 
pieces,  and  to  insure  the  perfect  removal  of  the  sulphuric  acid 
brought  by  the  pieces  from  the  sour  kettles.  The  clear  w^ater 
runs  into  the  wince  pit  at  the  end  where  tlie  cloth  comes  out, 
so  that  the  cloth  in  leaving  the  pit  meets  with  a  supply  of 
fresh  water. 

\To  be  cofUinffffd,] 


J,     Kolb  on  Liu  en  Bleaching. 


The  following  is  a  condensed  resumd  of  Dr.  Kolb's  papers 
in  the  Bulletin  of  the  Industrial  Society  of  Mulhouse,  vol. 
xxxviii.,  p.  647-907,  He  considers  that  bleaching  is  very 
much  in  the  same  state  that  Berthollet  left  it,  except  for 
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improved  mechanical  appliances,  and  finds  that  all  authoriticf 
since  his  time  have  adopted  the  hypothesis  enunciated  in  the 
paper  published  in  the  Annaks  de  Ountie  for  May,  1790, 
which  runs  as  follows: — "Linen  contains  some  colouring 
matters  which  can  be  directly  removed  by  alkalies,  but  it  con- 
tains others  which  require  to  be  oxidized  to  become  soluble, 
the  latter  by  oxidation  acquire  precisely  the  same  properties 
as  the  former,  so  that  the  action  of  chlorine  upon  these  bodies 
is  simply  to  change  them  into  bodies  soluble  in  alkalies." 
The  operations  of  bleaching  resolve  themselves  into 
use  of  three  chemical  agents. 

1.  A  diluted   alkali   which  removes  from   the   fibre   the 
yellow  colouring  soluble  in  ley. 

2.  Chlorine,  by  means  of  which  the  matter  insoluble 
alkali  is  oxidized  and  becomes  soluble  in  alkali. 

3.  Diluted  acids  which  remove  from  tlie  fibre  the  alkaline 
and  clilorine  compounds  with  which  it  has  been  treated. 

The  remarks  of  the  author  refer  chiefly  to  linen  yams,  and 
are  divided  under  three  heads  of  action  of  alkalies,  action  o^H 
clilorine,  and  action  of  acids,  antichlores,  etc.  ^1 

Action  of  Alkalies. — The  microscope  shews  flax  in  its  natu- 
ral state  to  be  a  vasicular  tube,  articulated  at  intervals,  par- 
titioned, cylindrical,  open  at  its  extremities;  these  tubes  are 
united  by  a  gummy  matter  which  it  is  the  object  of  steeping 
or  retting  to  dissolve.  After  steeping  the  gummy  matter  is 
gonC;  and  there  is  seen  a  certain  number  of  brilliant  scales  of 
a  resinous  appearance,  unequally  distributed  over  the  fibres 
and  in  a  manner  attached  to  them  by  their  rough  surfaces. 
These  scales  are  of  a  light  amber  colour,  darkened  by  alkalies 
and  completely  soluble  in  tliem.  They  can  be  in  great 
measure  detached  by  mechanical  operations.  BertlioUet  was 
content  to  call  this  substance  yellow  colouring  matter.  Kir- 
wan,  in  a  paper  read  to  the  Royal  Society  of  Dublin  in  1793, 
deduced  from  his  experiments  that  "the  colouring  matter 
extracted  from  linen  yam  by  alkalies  was  a  particular  kind  of 
rosin,  and  which  differed  from  other  rosins  by  not  being 
soluble  in  essential  oils."  Others  have  given  it  othernames 
to  suit  their  theories. 


LINEN  BLEACHING 


The  author  chose  Russian  linen  yam,  which  is  very  difficult 
to  bleach,  for  the  purpose  of  his  experiments;  an  elementary 
analysis  taught  him  nothing;  alcohol  and  ether  extracted  4'8 
per  cent  of  a  white  fatty  matter  of  the  consistence  of  wax, 
and  an  odorous  greenish  substance  to  which  the  particular 
smell  in  linen  bleaching  is  owing.  The  fatty  matter  is  saponi- 
fied by  caustic  alkalies  and  gives  a  solution  which  froths; 
carbonate  of  soda  dissolves  more  of  the  greenish  matter  than 
of  the  fatty,  and  this  explains  why  yarns  treated  with  carbo- 
nate of  soda  are  softer  than  those  treated  with  caustic  soda. 

The  yarn  which  had  been  treated  witli  alcohol  was  next 
boiled  in  diluted  caustic  soda  until  it  ceased  to  lose  weight,  it 
lost  22*1  per  cent.,  and  the  alkali  had  acquired  a  tolerably 
dark  brown  colour,  but  did  not  froth  and  had  no  smell,  owing 
to  the  previous  treatment.  Caustic  potash  and  ammonia  give 
the  same  results^  and  even  carbonate  of  soda,  though  its  action 
is  somewhat  slower. 

When  the  alkaline  liquor  is  neutralized  by  acid,  there  is  a 
precipitation  of  yellowish  brown  floculent  gelatinous  matter, 
but  the  liquor  remains  coloured,  containing  matter  not  pre- 
cipitated either  by  excess  of  acid,  or  by  addition  of  lime  or 
baryta-  The  unbleached  yam  treated  with  cold  water  for  a 
week  lost  only  06  per  cent,  in  weight;  boiled  for  twenty-four 
hours  with  water  it  lost  3*2  per  cent;  boiled  with  water  for 
seven  days,  renewing  the  water  twice  a  day,  it  lost  16*4  per 
cent;  and  boiled  in  water  for  a  week  under  a  pressure  of  five 
atmospheres  it  lost  iSi  per  cent.  The  liquors  from  tliese 
treatments  have  a  feeble  acid  reaction,  and  are  not  precipi- 
tated by  dilute  acids  or  by  baryta,  but  matters  can  be  removed 
from  solution  by  sub-acetate  of  lead.  These  characters  of  the 
solution  shew  the  idea  of  a  resinous  saponification  to  be 
inadmissible. 

Carbonate  of  soda  is  completely  neutralized  when  boiled 
with  an  excess  of  linen  yam,  and  carbonic  acid  is  liberated ; 
sulphuret  of  sodium  acts  as  effectually  as  caustic  soda,  re- 
moving 21*5  per  cent  of  the  weight  of  yarn  previously  treated 
with  alcohol,  and  after  eight  hours'  boiling  no  sulphuretted 
hydrogen  was  to  be  found  in  the  solution. 
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These  experiments  lead  to  the  conclusion  that  the  colouri 
matter  acts  as  an  acid,  decomposing  carbonates  and  sul- 
phurets.  Lime  acts  in  the  same  manner  as  caustic  soda, 
removing  21*2  per  cent,  of  the  weight  of  the  yam,  and  for 
every  lOO  parts  of  colouring  matter  dissolved,  48  parts  of 
Hme  were  found  to  have  entered  into  solution;  carbonate  of 
lime  in  the  shape  of  chalk  has  a  similar  but  much  slower 
action.  The  lime  and  chalk  have  an  injurious  action  upon 
the  fibre,  especially  if  it  is  exposed  to  air  while  boiling  vi\ 
these  substances. 

The  matter  dissolved  by  alkalies  proved  upon  examination 
to  possess  all  the  properties  of  the  metapectic  acid  obtained 
by  Frdniy,  by  acting  upon  pcctosc  or  pectic  acid.  The 
question  then  arose  whether  the  retted  flax  contained  pectic 
acid  ready  formed ;  or  whether  the  pectic  acid  was  formed  from 
pcctosc  by  the  action  of  the  alkalies.  Experiment  shewed 
plainly  that  fully-formed  pecUc  acid  exists;  and  the  conclusions 
to  be  drawn  are,  that  in  the  green  flax,  the  so-called  gummy 
matter  cementing  the  fibres  is  nothing  but  pectose;  that  in 
the  retting  pectic  fermentation  takes  place,  transforming  the 
pectose  into  pectine,  which  dissolves,  and  pectic  acid,  which 
is  insoluble  and  remains  mechanically  attached  to  tlie  fibres. 
In  the  retting  there  is  formation  of  ammonia,  and  probably 
some  metapectic  of  ammonia  is  formed  which  gives  the 
peculiar  colour  to  the  flax. 

Although  as  it  has  been  shewn  boiling  water  alone  Iran 
forms  the  pectic  acid  into  soluble  metapectic  acid,  the  action 
is  too  slow  to  be  of  technical  application  ;  the  pcctates 
formed  by  the  action  of  cold  alkalies  are  of  a  gummy 
consistence  and  form  a  coagulum  round  the  fibre  which  stops 
further  action,  cold  carbonate  of  soda  acts  but  feebly  upon  the 
pectic  acid,  but  at  boiling  temperature  the  acid  is  transformed 
into  metapectic  acid,  which  decomposes  the  carbonate  so  well 
that  it  is  indiflferent  whether  caustic  or  carbonated  £dkalies  be 
employed. 

The    author  gives    a    table    of    results    from    numerous 

:periments  shewing  the  loss  in  weight  of  yam  and  the 
(trengtli   of  yarn  after  various  treatments  with  solution  of 
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late  of  soda,  caustic  soda,  and  slacked  lime.  It  is  found 
.(i)  that  tlie  weakening  of  the  yarn  is  not  in  proportion  to 
Ithe  weight  lost,  (2)  that  the  weakening  is  independent  of 
the  proportion  of  carbonate  of  soda  employed  even  when 
ithe  solution  is  very  concentrated,  (3)  that  caustic  soda 
I  weakens  the  fibres  more  easily  than  carbonate  of  soda,  (4)  that 
'lime,  even  in  the  cold,  weakens  the  fibre  very  considerably, 
1(5)  that  the  greatest  weakening  of  the  fibre  is  by  prolonged 
I  boiling, especially  with  caustic  soda,  (6)  that  eight  hours'  boiling 
I  docs  not  seem  to  injure  the  strength  of  the  fibre,  (7)  the  loss 
I  of  weight  by  boiling  with  alkalies  varies  according  to  the 
origin  of  the  yarn,  and  may  be  from  15  up  to  36  per  cent. 

After  a  number  of  succesive  boilings  with  alkali  the  fibre 
I  remains  of  a  constant  weight,  the  brownish  colour  has  disap- 
peared, and  the  yarn  has  only  a  pale  grey  shade,  which  is 
1  believed  to  be  due  to  the  process  of  retting,  as  it  varies  with 
the  different  methods  employed. 

The  author  submitted   this   purified   fibre   to   elementary 
analysis,  and   found  that  its  composition  was  precisely  the 
same  as  that  of  cellulose,  either  the  grey  colouring  matter  has 
a  composition  similar  to  cellulose,  or  it  was  too  small  in  quan- 
tity to  sensibly  affect  the  results  of  the  analysis.     By  dissolving 
the   cellulose   in   the  copper-ammoniacal   liquor  of  Pcligot, 
[filtering  through  asbestos, and  treating  with  acid,  the  cellulose 
is  precipitated  perfectly  white,   but  if  precipitated   without 
'  filtration  the  cellulose  carries  down  with  it  some  floculcnt 
:  matters,  and  is  coloured  unevenly  grey.    The  grey  matter  was 
I  isolated  and  presented  the  following  characters,  it  is  bleached 
but  not  dissolved  by  chlorine  or  hypochlorites,  it  is  insoluble 
in  acids  and  dilute  alkalies,  in  alcohol,  ether,  &c.     When  this 
substance  is  decolourized  by  chlorine  water  it  is  insoluble  in 
potash  or  soda,  and  is  not  coloured  by  these  agents;  it  pos- 
sesses none  of  the  properties  of  pectic  or  mctapcctic  acid. 

Action  of  Chlorine, — If  yarn  be  thoroughly  purged  of  its 
pectic  matters  and  steeped  in  exceedingly  weak  chlorine 
water,  it  will  be  bleached  in  twenty-four  hours  without  losing 
in  weight  or  suffering  in  strength;  if  a  stronger  chlorine  water 
be  taken,  the  bleaching  will  be  more  rapid  and  accompanied 
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by  a  loss  of  8  per  cent,  in  weight,  and  its  tensile  strength  wi! 
be  nearly  destroyed.  In  the  first  case  the  colouring  matter 
alone  has  been  modified,  in  the  second  the  cellulose  has  been 
actively  attacked.  Analysis  shews  that  the  loss  of  weight  is 
due  to  cellulose  oxidized  and  converted  into  carbonic  acid. 
By  experimenting  separately  upon  the  grey  matter,  the 
cellulose  and  the  pectic  substance  witli  chlorine  water  of 
various  strengths,  it  was  found  that  in  diluted  chlorine  water 
the  grey  matter  alone  was  bleached;  in  a  stronger  solution 
the  cellulose  was  acted  upon,  and  it  was  not  until  a  very 
strong  solution  was  employed  that  the  brown  pectic  matters 
were  acted  upon.  From  these  experiments  it  is  clear  that 
chlorine  can  only  be  depended  upon  to  bleach  the  grey 
matter,  and  that  it  cannot  be  counted  upon  to  bleach  the 
fawn  colour,  which  is  only  acted  upon  after  the  cellulose  is 
seriously  injured. 

When  linen  contains  for  example  25  per  cent  of  its  weight 
of  pectic  matters,  the  first  alkaline  treatment  it  gets  in 
practice  is  never  sufficient  to  remove  the  whole  of  this 
quantity,  scarcely  10  per  cent,  is  removed.  The  succeeding 
chlorine  treatment  can  only  act  upon  the  grey  colouring 
matter,  for  if  it  is  so  weak  as  not  to  act  upon  the  cellulose  of 
the  fibre,  it  can  only  have  the  most  insignificant  action  upon 
the  15  per  cent,  of  pectic  matters  remaining,  which,  by  their 
ochery  colour,  mask  the  white  of  the  fibre  ;  it  is  only  by 
successive  alkaline  treatments  that  the  pectose  is  dissolved 
and  the  fibre  whitened.  The  great  excess  of  pectic  matters 
prevent  the  chlorine  attacking  the  whole  of  tlie  grey  matters 
at  one  operation,  hence  tlie  necessity  of  alternating  the 
alkaline  treatments  with  more  and  more  diluted  chlorine 
treatments.  m 

The  author  made  experiments  upon  the  action  of  dry 
clilorine  upon  dry  linen  exhausted  by  alkalies,  no  bleaching 
action  was  observed  even  when  exposed  to  sunlight,  the 
fibre  was  completely  disintegrated,  but  seemed  chemically 
unaltered.  Diy  hypochlorous  acid  bleached  tlie  same  linen 
instantly  and  destroyed  the  fibre  totally ;  when  the  hypo- 
chlorous  gas  was  passed  over  the  linen   in   a  long  tube  dry 
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ilorine  alone  was  delivered  at  the  exit  end,  the  gas  was 
decomposed,  the  oxygen  having  been  absorbed.  Ozone 
liberated  from  a  mixture  of  sulphuric  acid  and  permanganate 
of  potash  bleaches  the  linen  slowly,  and  slightly  augments  its 
weight ;  dry  or  moist  oxygen  has  no  bleaching  action.  While 
chlorine  water  rapidly  injures  the  tensile  strength  of  the  fibre, 
it  is  remarkable  that  hypochlorous  acid  bleaches  more  quickly 
and  is  much  less  injurious,  and  only  when  in  a  concentrated 
state  acts  in  a  conspicuously  hurtful  manner.  Concentrated 
peroxide  of  hydrogen  bleaches  the  linen  in  about  five  hours, 
completely  destroys  the  fibre,  and  shews  a  loss  of  6  per  cent 
of  weight ;  in  more  dilute  solutions  of  the  peroxide,  the 
bleaching  can  be  accomplished  without  perceptible  injury  of 
the  fibre,  and  with  but  slight  loss  in  weight. 

From  these  experiments  it  appears  that  the  bleaching  is 
actually  accomplished  by  the  oxidation  of  the  colouring 
matter,  and  that  injury  to  the  fibre  is  traceable  to  chlorine  ; 
and  the  author  has  shewn  that  solution  of  bleaching  powder 
can  directly  yield  oxygen  without  the  intervention  of  an  acid, 
and  the  hypochlorite  of  lime  is  clianged  into  chloride  of 
calcium,  no  free  clilorine  is  produced,  and  the  fibre  only 
suffers  such  injury  as  can  be  attributed  to  active  oxj'gcn. 
Experiments  are  quoted  in  proof  of  this  statement,  and  shew 
that  linen  is  bleached  by  immersion  in  solution  of  bleaching 
powder  without  acid,  and  there  is  not  much  weakening  of  the 
fibre;  this,  of  course,  only  refers  to  proper  strengths  of  bleach- 
ing powder,  very  strong  solutions  reduce  yarn  to  pulp  in  a 
short  time.  The  hypochlorite  of  soda  behaves  in  precisely 
the  same  manner  as  the  hypochlorite  of  lime;  in  contact  with 
linen  yam  it  is  decomposed  into  common  salt  and  active 
oxygen,  but  is  somewhat  more  injurious  to  the  strength  of  the 
fibre.  The  same  action  takes  place  if  an  excess  of  alkali  or 
lime  be  present  witli  the  hypochlorites,  the  oxidation  is 
effected  with  the  same  facility,  but  if  instead  of  alkali,  acid  is 
added,  the  results  are  totally  different ;  a  current  of  carbonic 
acid  sets  hypochlorous  acid  free,  this  acts  upon  the  yarn  both 
by  its  oxygen  and  by  its  chlorine,  and  tht  bleaching  is 
accompanied  by  destruction  of  the  fibre;  if,  instead  of  carbonic 
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acid,  a  stronger  acid,  such  as  hydrochloric  acid,  be  i 
the  hypochlorite,  chlorine  is  liberated,  and  tlic 
destructive  action  upon  the  fibre  is  obtained. 

In  practical  bleaching  the  yarn  is  washed  with  boiling 
water  after  the  alkali  boil ;  this  washing  is  very  important  if 
the  goods  have  to  remain  a  considerable  time  between  the 
alkaline  and  chlorine  treatments,  for  it  is  frequently  found 
that  yarn  not  well  washed  is  injured  in  strength.  This  action 
of  soda  has  been  variously  interpreted,  but  the  real  explana- 
tion of  it  is,  that  by  exposure  to  air  tJie  soda  becomes  con- 
centrated and  carbonated,  then  crystallizes  and  tears  the  fibre; 
sulphate  of  soda  has  the  same  action  in  a  stronger  degree,  the 
alkalinity  counts  for  nothing  in  this  phenomena.  No  harm 
is  done  by  putting  the  linen  still  containing  alkali  direct  into 
the  bleaching  powder  solution  ;  but  attention  is  drawn  to 
errors  made  in  the  strength  of  bleaching  solution  when 
reliance  is  placed  upon  the  hydrometer,  tlie  employment  of 
the  solution  one  dt^ree  or  more  weaker  or  stronger  than 
prescribed  is  a  daily  occurrence  in  bleachwprks,  and  this 
divergence  in  the  strength  of  weak  solutions  frequently  makes 
the  dificrcnce  between  a  safe  and  a  destructive  bleaching 
action  of  the  liquor ;  chemical  means  of  testing  should  be 
employed,  which  are  a  hundred  times  more  exact  than  the 
hydrometer. 

The  old  method  of  treating  linen  with  bleaching  solution 
was  to  steep  it  in  pits  and  leave  it  several  hours,  this  gives 
uncvenncss  in  the  bleaching,  and  was  remedied  by  causi 
the  goods  to  be  moved,  but  as  this  could  not  be  well  done 
the  liquor  itself  the  system  of  rollers  was  employed,  which  is 
still  in  use,  this  exposes  the  cloth  to  the  action  of  the  carbonic 
acid  in  the  air,  hypochlorous  acid  is  formed,  which  has  been 
shewTi  to  be  more  destructive  to  the  fibre  than  neutral  or 
alkaline  bleaching  powder  solution. 

Action  of  Acids, — After  the  bleaching  solution  treatment 
the  linen  is  passed  into  hydrochloric  acid,  this  is  necessary  to 
remove  lime,  but  if  any  considerable  amount  of  undecomposed 
bleaching  liquor  is  in  the  cloth  there  will  be  liberation  of 
chlorine  gas,  which  is  very  injurious  to  the  strength  of  the 
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goods,  the  cloth  or  yarn  ought  to  be  washed  between  the 
bleaching  h'quor  and  acid  treatments. 

Acids  should  be  used  as  weak  and  washed  out  as  quickly 
as  possible,  for  a  prolonged  contact,  say  for  twenty-four  hours, 
with  hydrochloric  acid  of  two  degrees  of  the  areometer  (say 
3  to  3j-i^  Tw.)  is  proved  to  be  injurious;  it  has  been  said  that 
the  presence  of  chlorate  of  h'me  in  bleaching  powder  is  par- 
ticularly injurious,  but  this  is  not  the  case,  at  least  experi- 
ments made  with  chlorate  of  lime  and  chloric  acid  do  not 
support  this  view,  no  injury  to  strength  was  found. 

In  many  bleach  works  what  arc  called  antichlores  are 
employed  to  destroy  the  chlorine  or  hydrochloric  acid  which 
may  not  be  completely  removed  from  the  linen;  it  is  observed 
that  chlorine  adheres  more  tenaciously  to  linen  fibre  than 
hypochlorous  acid. 

The  most  usual  antichlores  are  hyposulphite  of  soda,  proto- 
chloride  of  tin,  and  arsenlous  acid.  Fordos  and  Gelis  have 
justly  observed  that  if  these  substances  destroy  chlorine  they 
have  the  disadvantage  of  forming  acids  which  act  injuriously 
upon  the  fibre,  and  which  are  retained  in  the  cellulose  by 
a  peculiar  sort  of  capillary  affinity.  The  author  proposes 
ammonia  as  the  most  suitable  antichlorc,  it  fonns  with  chlo- 
rine and  hyprochlorites,  free  nitrogen  and  hydrochlorate  of 
ammonia,  two  substances  perfectly  innocuous,  and  the  excess 
of  ammonia  at  the  same  time  completely  neutralizes  all 
traces  of  acid. 

Ammonia  is  a  good  test  as  to  the  completeness  and 
success  of  the  bleaching;  well  bleached  linen  is  not  in  the 
least  coloured  by  it,  linen  which  is  white  but  not  thoroughly 
freed  from  pectic  matters  becomes  yellowish  in  weak  am- 
monia; such  linen  will  most  probably  become  yellow  if  kept 
in  store  for  some  length  of  time. 
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Upon  the  Former  and  Present  State  of  Engravmg  for 
Industrial  Purposes  in  the  neighbourhood  of  Rotten^ 


A  REPORT  of  the  present  state  of  engraving  for  calico  p 
ing  in  the  Rouen  district  seeming  a  subject  of  interest  to 
Committee  of  Industrial  Art  of  the  Industrial  Society  o: 
Rouen,  a  commission  was  appointed  from  that  body  composed 
of  MM.  Bcntz,  Buquet,  and  Bcnderitter.  They  were  re- 
quested to  undertake  the  work,  and  the  following  is  taken 
from  the  report  made  by  M.  J.  Buquet 

As  it  is  acknowledged  that  engraving  for  industrial  pur- 
poses proceeded  from  artistic  engraving,  it  was  deemed  indis- 
pensable to  glance  at  the  history  of  tlais  art,  the  means 
employed,  and  the  changes  which  it  has  undergone,  in  order 
to  meet  the  demands  made  upon  it;  for  at  the  present  time, 
engraving  in  all  its  varied  phases,  from  camoe-cutting  and  die- 
sinking  for  medals,  down  to  the  engraving  of  copper-plates 
and  rollers  for  printing  either  on  paper  for  fine  art,  or  on 
textile  fabrics  or  paper  hangings,  is  an  auxiliary  to  industry. 

It  is  certain  that  engraving  by  incision  upon  a  plain  surface 
was  known  to  the  ancients;  their  monumental  inscriptions 
were  made  by  this  process. 

Engraving  in  relief  is  not  less  ancient;  the  cuniform  impres- 
sions on  the  burned  clay  bricks  of  Nineveh  indicate  the  use  of 
punches,  and  ancient  coins  could  not  be  executed  without 
moulds  and  stamps, 

It  is  apparent  that  the  first  practical  use  of  engraving  was 
for  stamping,  and  it  is  necessary  to  come  down  to  an  epoch 
relatively  modern  to  find  it  employed  in  printing;  but  it  is  as 
applied  to  printing  that  this  art  has  expanded,  and  become 
the  indispensable  assistant  of  science,  art,  and  industry. 

In  1425  the  Biblia  Paupcrum  (the  poor  man's  Bible) 
produced  in  France  with  engravings  and  text,  the  whole  was 
cut  on  wood,  and  the  impressions  obtained  by  rubbing.    An 
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engraving  of  St.  Christopher,  of  German  origin,  is  dated  1423, 
and  one  of  St.  Bernard,  engraved  in  France  by  B.  Mil  net,  in 
1425.  These  are  the  actual  dates  of  the  origin  of  engraving 
for  printing  in  the  West,  for  the  earliest  printed  books  of 
Germany  and  the  Low  Countries  are  dated  I445f  and  for 
Paris,  1470. 

It  is  unnecessary  to  enumerate  the  admirable  engravings 
of  Albert  Durer,  or  of  Lucas  of  Leydcn,  and  they  are  only 
mentioned  to  fix  the  commencement  of  the  sixteenth  century 
as  the  time  when  the  art  of  wood  engraving  was  at  its  best; 
it  declined  during  the  seventeenth  centur>%  and  only  renewed 
its  position  in  the  book  trade  and  fine  arts  about  the  year 
1832. 

At  the  present  time  two  totally  distinct  methods  are  em- 
ployed for  engraving  blocks;  the  first  is  the  ancient  method 
in  which  the  wood  is  cut  so  as  to  leave  the  design  in  relief;  it 
demanded  all  tlie  perseverance  of  the  old  masters  to  obtain 
an  artistic  result  by  this  laborious  method  which  is  now 
exclusively  devoted  to  manufacturing  industry. 

The  cameo  engraving  which  Huge  dc  Carpi  practised  with 
success  in  1500  ought  not  to  be  passed  over,  it  was  executed 
by  means  of  three  blocks ;  the  first  bore  the  outlines,  tlie 
second  the  half-tints,  and  tlie  third  the  strong  shading.  This 
process  was  employed  under  Louis  XIII.  for  the  manufacture 
of  printed  effects  intended  for  tapestry ;  this  method  was  in 
use  until  1746,  but  the  colours,  which  were  either  oil  or  water 
colours,  being  only  superficially  applied  were  wanting  in 
durability.  Goods  of  this  style  are  to  be  found  at  Paris, 
Versailles,  Marseilles,  and  Orange. 

In  1736,  Captain  Beaulieu  described  the  processes  of 
printing  which  he  had  the  opportunity  of  studying  at 
Pondicherry.  The  experiments  which  he  made  in  conjunction 
Mrith  the  Academician  Dufay  were  perfectly  successful,  but 
there  is  no  record  to  shew  tliat  their  results  were  followed  by 
manufacture  on  a  large  scale.  It  is,  however,  certain  that 
towards  i754Cottin  and  Cabones  were  authorized  to  establish 
a  works  at  the  Arsenal  in  Paris. 

In  1778,  Abraham  Fray,  of  Geneva,  coming  from  Corbeil, 
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was  the  first  to  print  witli  block  in  the  valley  of  Bend 
and  he  was  followed  by  Abraham  Pouchet,  of  Balbec.     Th 
held  royal  letters  patent  dated  1759. 

Peter  Roger  founded  a  print  works  at  D^ville,  and  manu- 
facturics  rapidly  increased.  It  was  at  this  time  that  the 
block-cutters  wishing  to  improve  their  productions,  b^an  to 
use  copper  in  the  construction  of  the  block,  shaped  by 
hammering,  filing,  or  drawing,  so  as  to  obtain  finer  outlin 
not  liable  to  become  clogged  with  colour. 

This  kind  of  work  required  much  ingenuity  and  skill  on 
the  part  of  the  workman,  and  was  justly  considered  as  the 
most  perfect  method  of  obtaining  impressions  from  blocks. 
Since  then  several  processes  have  replaced  this  kind  of  work. 
These  are  (i)  the  polytype  of  1835 ;  {2)  the  stereotype  metliod 
by  means  of  plaster  moulds,  which  commenced  at  Toisville 
in  1838  with  the  experiments  of  the  brothers  Sc^in  and 
ChifTray,  who  introduced  the  process  in  Rouen  in  1840,  an 
instructed  M.  Gerard,  of  Dcvilie.  Since  this  time  the  polytype 
method  has  prevailed,  by  help  of  what  is  known  as  the 
burning  machine,  in  which  a  blade  of  platinum  at  a  white 
heat  burns  the  design  into  a  block  of  Hme-tree  wood,  fro 
which  casts  in  metal  can  be  obtained  as  often  as  required. 

Engraving  in  relief  is  now  but  little  employed  in  calico 
printing;  it  is  too  slow  when  applied  by  hand  and  too  coarse 
when  worked  in  the  perrotine,  and  is  principally  used  for 
entering  certain  colours  after  machine  printing. 

Block  printing  by  hand  is  howevcrstill  carried  on  in  Al 
for  the  production  of  high  class  and  consequently  high  priced 
products,  which  cannot  be  produced  equally  perfect  by 
other  process. 

In  1808  the  flat  press  printing  machine  was  introduced  into 
Rouen  and  employed  to  print  small  designs  for  black  and 
white  ground  garments,  and  afterwards  furnitures,  in  imitation 
of  the  production  of  Nantes,  Jouy,  and  Munster.  There  were 
at  this  time  a  great  number  of  plate  engravers  at  Rouen,  ai 
when  the  roller  printing  machine  began  to  be  successful! 
employed  some  of  these  engravers  took  up  roller  engraving 
by  means  of  the  punching  machine. 
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The  flat  plate  could  not  compete  for  rapidity  of  printing 
with  the  roller,  and  the  copper-plate  engravers  transferred 
their  labours  to  roller  engraving,  but  the  flat  plate  was  not 
wholly  abandoned,  for  up  to  1825  it  was  used  for  furnitures 
and  foulards. 

Since  1826  furniture  styles  have  been  entirely  done  by 
roller,  and  some  of  these  were  engraved  after  the  acquatinta 
style  in  single  colours,  which  had  a  durable  success  and  is  cm- 
ployed  up  to  this  date,  and  the  present  styles  in  three  or  four 
colours  are  really  a  continuation  of  it.  At  the  present  time 
large  furniture  patterns  are  always  in  part  at  least  engraved 
by  hand,  but  the  number  of  hand  engravers  is  very  limited, 
owing  to  the  vicissitudes  which  this  branch  of  the  trade  has 
undergone. 

In  1755  the  process  of  printing  by  roller  was  Invented  by 
Bonvalct,*  a  woollen  printer  of  Amiens.  This  method  ex- 
tended to  all  woven  fabrics,  was  improved  in  a  remarkable 
decree  by  Obcrkampf-Nobson. 

In  1772  Gingembre  and  Fiezenger  made  experiments  at 
the  Paris  mint  with  a  machine  of  their  invention  to  engrave 
rollers  by  punches  and  the  fly  press.  This  process  was  intro- 
duced into  Rouen  in  1813  by  Petit,  Hugo,  and  Cur^,  engravers 
and  machine  makers.  At  this  period  small  designs  called 
mignonettes  prevailed,  to  which  designs  for  resists  followed. 
At  this  time  also  the  elder  Carliez  constructed  an  engraving 
niachine  for  the  firm  of  Girard.  In  1822  Lefdvrc,  a  Parisian 
machine  maker,  having  sold  a  punching  machine  for  engraving 
rollers  of  a  superior  construction  to  any  previously  existing, 
undertook  to  instruct  a  certain  number  of  pupils  in  the  use 
of  the  machine. 

Machine  engraving  became  thus  improved,  and  the  demands 
of  trade  extending  its  employment,  there  was  created  a  special 
class  of  engravers  who  have  contributed  by  their  di.scoveries 
to  those  improvements  which  makers  have  successively  intro- 
duced into  the  system. 

•  TluA  ii  quite  a  x\xrK  oame  and  a  new  dale  in  the  history  of  calico  printing  by 
roller,  and  being  found  in  conjunction  with  Obcrkampf,  whose  claims  are  ^ven 
up  elsewhere,  seems  to  indicate  an  imperfect  ocquaintance  with  the  literature  of 
the  subjecL — Eif, 
M 
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Although  the  application  of  mill  engraving  by  punching  ii 
1800,  by  Perkins,  and  the  rose-engine  or  eccentric  lathe  engra- 
ving by  graver,  or  by  etching  invented  by  White  in  1810,  were 
not  adopted  until  later  on  in  Rouen,  they  should  be  mentioned. 
The  engraving  machine  for  the  circular  mill,  perfected  in 
England  in  1820,  by  Perkins  and  Fairman,  and  introduced  in 
France  by  M.  M.  Hausmann,  of  Mulhouse,  in  1825,  was  only 
tried  in  Rouen  in  1829. 

The  mill  engraving  process  which  allwvs  the  execution  of 
large  designs  is  the  principal  process  at  present  in  use  To^H 
roller  engraving.  ^^ 

Towards  1854  the  galvanoplastic  process  came  into  use, 
and  Cripp's  pentagraph,  afterwards  improved  by  Rigby  and 
Shield. 

Although  the  mechanical  work  of  an  engraver  may  seem  to 
have  no  claim  to  be  called  artistic,  it  would  be  unjust  to  refuse 
to  consider  it  as  an  art.  The  engraver's  work  generally  com- 
mences with  the  graver  or  the  tracer,  and  requires  much  taste 
and  knowledge  so  to  execute  it  as  to  give  the  proper  effects 
in  the  printing  machine. 

Up  to  1854  roller  engraving  was  in  a  flourishing  state,  ant 
there  were  numerous  workshops.  At  the  present  moment 
there  arc  onlythirteen  establishments  in  Normandy,  including 
those  on  printworks,  occupying  altogether  about  160  work- 
men; there  are  38  mill  engraving  machines,  15  ruling 
machines,  2  pentagraphs,  and  i  eccentric;  three  works 
employ  steam  power;  tliis  is  scarcely  the  half  of  tlie  single 
establishment  of  Lockett's,  of  Manchester.  To  this  decadence 
must  be  added  the  total  absence  for  fifteen  years  past  of  learn- 
ers or  apprentices.  Each  year  shews  a  gap  in  the  number  of 
engravers.  Is  it  possible  to  surmount  this  want  by  seeking 
capable  men  from  abroad?  That  is  not  probable,  since,  in 
otlier  countries,  there  is  no  superfluous  number  of  engravers. 

The  absence  of  apprentices  is  owing  to  the  necessity  of 
giving  up  three  or  four  years  to  learning,  and  Is  a  sacrifice 
to  which  the  modern  manufacturing  system  has  quite  unac- 
customed the  working  class. 

No  doubt  improvements  in  processes,  increased  rapidity  of 
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execution,  and  diminution  of  cost  are  important  considerations 
for  trade,  but  whither  will  these  lead  if  a  total  neglect  of  art 
deprives  industry  of  its  help? 


5.      Wool  and  Silk  Dyeing  at  the  Gobelins  in  iS^y, 


[The  follo\^-ing,  which  has  an  historical  as  well  as  some  practical 
interest,  is  extracted  from  an  article  whicli  appeared  in  the  Art 
Journal,  1853,  p.  127,  and  seemed  worth  recording  in  the  Textile 
ColourisL  Our  practical  readers  will  be  able  to  fill  up  the  hiatuses  of 
weights  and  measures.] 

The  following  extracts  from  the  note  book  of  the  writer  of 
this  article* — notes  made  during  the  time  he  received  the 
spxxial  permission  of  Louis  Philippe  to  attend  daily  at  the 
dyehouse  and  inspect  the  operations  in  progress  —  may 
perhaps  prove  of  some  interest  to  many  readers.  To  repro- 
duce with  correctness  on  tapestry  any  painting  requires  the 
employment  of  an  immense  number  of  shades  of  colour,  tlie 
obtaining  of  which  is  entirely  dependent  on  the  practised  eye 
and  skilful  manipulation  of  the  dyer,  who,  in  the  preparation 
of  ingredients  employed  in  forming  a  bath  for  any  particular 
colour,  has  recourse  more  frequently  to  the  "  rule  of  thumb  '* 
than  to  scales  and  weights.  It  is,  therefore,  impossible  to 
give  the  pounds  and  ounces  of  dye-wares  used  in  most  cases, 
the  relative  proportions  of  these  to  one  another  differing 
according  to  their  respective  qualities  and  to  the  particular 
circumstances  of  the  case.  Both  the  silk  and  the  wool  dyed 
at  the  Gobelins  arc  in  skeins  or  hanks. 

Light  Flesh  Colour  to  Dark  Crimson  oti  IVooL — Alum  and 
tartar  mordant.  Bath  of  cochineal,  to  which  is  added  decoc- 
tion of  Ic^^'ood,  sumach,  weld,  and  sulphate  of  iron,  in  suitable 
proportions. 


•  The  article  is  unsigned,  and  we  have  no  clue  to  Ihc  writer's  name.— £1/. 
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Mar  rone  (  Chestnu  t)  and  Sa  voyard  to  Black  on  A  turned  SUk. — 
The  bath  w  formed  by  boiling  together  for  an  hour  or  two, 
weld,  madder,  and  a  little  logwood  and  fustic ;  sulphate 
iron  is  then  added.  To  obtain  darker  shades  a  further  addi- 
tion of  logwood  is  made,  and  the  silk  passed  through  a  solution 
of  sulphate  of  iron,  and  some  of  the  bruniture  (saddening)  or 
dark  mixture  kept  ready  for  use,  the  preparation  of  which 
will  be  given  afterwards. 

Pink  on  Almned  Silk. — Bath  formed  of  solution  of  alum 
and  cochineal.  About  4  oz.  of  cochineal  to  i  lb.  of  silk.  ' 
About  one-fourth  of  the  copper  is  filled  with  water,  and  the 
cochineal  being  added,  it  is  heated  for  an  hour  and  a  half. 
The  decoction  is  now  boiled  for  a  few  minutes,  and  the  copper 
filled  up  with  cold  water,  and  but  very  little  fire  kept  under. 
The  silk  is  put  in  at  the  temperature  of  i2o"  F.,  and  the  heat  1 
gradually  increased.  ^H 

Light  to  Dark  Yellow  for  Wool, — Make  a  batli  of  weld;  fo?^^ 
light  colours  boil  the  weld  for  ten  or  fifteen  minutes  only,  but 
for  dark  colours  boil  the  weld  for  two  or  three  hours. 

Chocolate  on  Wool. — Alum  and  tartar  on  mordant.  A 
yellow  body  is  first  given  to  the  wool  by  a  dyebath  of  weld, 
for  which  purpose  the  weld  should  be  boiled  about  twenty 
minutes.  Then  add  a  small  quantity  of  madder,  and  pass  the 
wool  through  the  bath.  Afterwards,  gradually  add  some 
bruniture  (saddening)  and  decoction  of  galls,  also  some  pyro- 
I  ignite  of  iron,  and  if  not  yellow  enough  add  some  strong 
decoction  of  weld  ;  if  too  red,  put  through  alum  and  tartar 
mordant  again,  and  proceed  as  before  with  weld  and  bruni 
ture,  q.s.  About  2  lb.  of  madder  will  suffice  for  30  lb, 
wool. 

BUuk  an  Wool  {i), — For  20  lb.  of  wool  use  i  lb.  of  tartar 
and  3  lb.  of  sulphate  of  iron  for  mordant.  Make  a  bath  of 
logwood,  and  add  3  oz.  of  sulphate  of  copper;  to  give  darker 
colour  add  some  sumach.  The  addition  of  a  little  weld  or 
fustic  is  also  useful. 

Black  on  /f'V<?/ (2).— Pass  the  wool  through  the  indigo  vafi 
and  afterwards  through  a  bath  of  cochineal  and  sulphate  of 
iron,  or  of  logwood,  galls,  or  sumach. 
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Deep  Gold  Br<rivn  on  Wool. — Alum  .ind  tartar  mordant. 
Make  bath  of  weld  by  boiling  for  half  an  hour  or  more,  and 
add  gradually  q.s.  of  madder.  Use  three  successive  baths  of 
weld,  four  bundles  for  each  40  lb.  of  wool. 

Mahogany  Colour  on  Silk, — First  give  body  with  a  solution 
of  annatto  according  to  tint  required^  then  pass  through  t\vo 
baths  of  weld,  finishing  with  madder  and  bruniture. 

Marrone  on  WooL — Pass  the  wool  through  three  baths  of 
weld  ;  in  last  bath  put  three  or  four  pailsful  of  soot  for  each 
40  lb.  of  wool.  Boil  one  hour  and  skim  ;  pass  the  wool 
through,  next  pass  through  bath  of  madder  and  bruniture,  q.s, 

Blue-Black  on  Wool. — Pass  the  wool  through  a  solution 
composed  of  I  lb.  of  tartar,  I  lb.  of  sulphate,  or  equivalent 
quantity  of  acetate  of  iron,  and  5  or  6  oz.  of  verdigris;  finish 
witli  a  bath  of  logwood,  sumach,  and  sulphate  or  acetate  of 
iron. 

Turkey  Yellozo  ofi  WooL — A  bath  is  formed  by  boih'ng 
four  bundles  of  weld,  weighing  from  10  to  12  lb.  each,  in  150 
grallons  of  water  for  about  twenty  minutes.  Through  this 
bath  42  lb.  of  wool,  previously  treated  with  alum  and  tartar 
mordant,  are  passed  three  times  successively.  Last  time  add 
about  two  hansdful  of  madder  gradually.  Then  throw  away 
two-thirds  of  the  contents  of  the  copper,  fill  up  with  cold 
water,  add  about  i  litre  of  bruniture,  and  pass  the  wool  tlirough 
again. 

Lilac  on  Wool. — Treat  witli  alum  and  tartar  mordant  for 
about  half  an  hour,  take  out  skeins  for  lighter  shades  first. 
Dissolve  about  i  oz.  of  ammoniated  cochineal  in  3  pints  of 
hot  water  in  a  tin  vessel.  In  another  tin  vessel,  capable  of 
holding  4  or  5  gallons,  put  2  gallons  of  water,  and  about  i 
of  tartar  and  alum  mordant,  with  a  small  additional  quantity 
of  alum  and  tartar;  boil  till  dissolved.  If  it  should  have  a 
dark  appearance,  throw  away  one-third  and  fill  up  with  cold 
water;  add  the  ammoniated  cochineal  gradually,  and  pass 
all  the  skeins  of  wool  through  the  bath  all  the  while  on  the 
fire,  and  the  temperature  at  first  about  130**  F.  gradually 
increased.  Add  some  more  ammoniated  cochineal  to  a  fresh 
bath  if  necessary,  and  give  also  a  bath  of  archil  (very  small 
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quantity).  Then  to  a  vessel  of  cold  water  put  a  bowlful  ol 
warm  indigo  vat  liquor,  and  give  the  wool  the  desired  shades 
by  passing  it  through  this  blue  solution.  For  dark  lilac  the 
wool  may  be  put  through  the  indigo  vat  The  wool  should 
be  wrung  out,  and  dried  quickly. 

Rose  Colour  on  Wool, — Treat  60  lb.  of  wool  wth  alum 
and  tartar  mordant  for  two  hours.  Prepare  a  bath  with  about 
yi  lb.  of  cochineal,  and  three  handsful  of  madder  previously 
dissolved  in  water,  add  gradually.  Expose  the  wool  to  the 
air,  then  empty  the  bath,  and  start  a  fresh  one,  add  gradually 
more  solution  of  cochineal  and  tartar  to  obtain  the  required 
shades.  About  2  lb.  of  cochineal  are  sufficient  for  60  lb.  of 
wool.  A  small  quantity  of  the  tin  solution  may  be  added  if 
requisite. 

Green  on  Wool. — Place  20  lb.  of  wool  in  a  vessel  containing 
100  gallons  of  water  at  186°  F.,  in  which  4  lb.  of  soda  crystals 
have  previously  been  dissolved,  and  let  remain  therein  for 
half  an  hour.  Then  wash  tlie  wool  in  water  and  expose  to 
the  air.  Alum  and  tartar  mordant.  Put  about  three  large 
handsful  of  bois  jaune  (fustic)  in  2  or  3  gallons  of  water,  boil, 
and  keep  hot  for  two  hours.  Put  j4  lb.  of  carmine  of  indigo 
into  a  gallon  of  water.  Mix  the  decoction  of  bois  jaune  with 
the  indigo  solution  in  the  bath  in  proportions  according  to 
the  shade  of  green  required.  If  any  of  the  skeins  take  the 
green  colour  unevenly,  pass  them  through  the  soda-bath 
above  mentioned,  which  will  remove  the  blue;  tlien  mordant 
again  with  alum  and  tartar,  and  proceed  as  before.  Add 
some  alum  to  the  bath  before  using  it  for  green,  and  also 
occasionally  in  the  course  of  the  dyeing. 

Dark  Greens. — Use  strong  decoction  of  yellow  wood,  or 
preferably,  the  red  fustic  with  solution  of  carmine  of  indigOj 
and  a  little  indigo  solution  according  to  tlie  tint  required. 
Alum  also  may  be  added.  For  very  dark  greens,  pass  through 
the  indigo  vat. 

Dutch  Black  on  Silk. — Pass  the  silk  through  bath  of  galls 
and  sumach,  in  the  proportion  of  about  ^  lb.  of  galls  and 
3  lb.  of  sumach  to  i  lb.  of  silk ;  wash,  then  pass  through  bath 
of  sulphate  of  iron,  and  afterwards  solution  of  Prussian  blue 
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muriatic  acid;  then 
earth.     Bag  the  silk. 

Greert'grey  oh  Wool. — Pass  the  wool  through  a  weak  bath 
of  weld  and  madder,  to  give  various  gradations  of  straw 
colour.  Darkest  shade  first;  others  progressively  put  into 
the  bath;  than  add  more  decoction  of  weld  and  madder  as 
may  be  desired ;  finish  with  pyrolignite  of  iron. 

Dead  Green  on  Wool. — Bath  of  madder,  weld,  and  bruniturc, 
and  for  darkest  shades  of  this  and  vert-mort-jaune,  add  soot  q,s. 

Lilac  to  Plum  Colour  on  Wool. — Bath  of  cochineal,  after- 
wards pass  through  archil  in  hot  water;  takes  the  indigo  vat 
afterwards  better  than  cochineal  alone,  and  more  evenly. 

Rtds  and  Mar  rone  on  Silk  and  Wool. — Use  bath  of  red 
sandal  wood  with  mordant  of  muriate  of  tin. 

Purplish-blue. — Mordant  of  alum,  and  solution  of  tin. 
Afterwards  bath  of  logwood  or  Brazil  wood. 

Brozvn. — Bath  of  pyrolignite  of  iron,  Brazil  wood,  and  galls. 

Bordeaux  Wine  or  Claret  Colour  on  Wool. — Alum  and 
tartar  mordant  and  bath  of  cochineal,  madder,  and  weld. 

Fine  Black  far  Silk. — Extract  of  chestnut  with  tartar  and 
sulphate  of  iron. 

Light  Yellow  mi  Wool. — Boil  one  bundle  of  weld  to  each 
30  lbs.  of  wool  for  from  ten  to  fifteen  minutes. 

Grey-Green. — Bath  of  madder  and  weld  with  some  bruni- 
ture;  finish  with  indigo  vat. 

Brown. — Decoction  of  walnut  peel  with  madder,  and  pyro- 
lignite of  iron  or  bruniture. 

Deep  Yellow. — First  give  bath  of  weld,  then  madder,  and 
finish  with  bruniturc. 

Gobelins  Purple. — Bath  of  cochineal  and  indigo  vat.  Alum 
and  tartar  mordant. 

Grey 'Blue  ott  I  Vool. — A  fter  t  rea  tm  en  t  wi  th  sod  a,  give 
indigo  vat  according  to  shade;  wash.  Give  mordant  of  alum 
and  tartar  in  hot  water  for  a  few  minutes;  then  pass  the  wool 
through  a  bath  of  madder  and  weld,  adding  a  small  quantity 
of  cochineal  to  the  darkest  shades. 

Y'elloxv  on  Silk. — First,  solution  of  annatto,  then  alum  mor- 
dant, and  finish  with  bath  of  weld. 
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Green  on  Silk, — Mixture  of  solution  of  indigo  and  carmi 
of  indigo  with  turmeric. 

Light  Paiile. — Bath  of  weld,  madder,  and  bruniture. 

Olive  (not  solid). — Bath  of  logwood  and  sulphate  of  iron. 

Olive  (solid). — Pass  through  indigo  vat,  after  which  dip 
three  times  in  bath  of  weld, 

Marrone. — Give  body  of  weld,  then  madder,  pyroHgnite 
iron,  and  bruniture. 

Golden-  YeWno. — Bath  of  weld  and  madder,  with  the  addition 
of  a  small  quantity  of  annatto. 

Flesh  Colour. — Bath  of  cochineal,  madder,  and  red  fustic. 

Yellow  Olive  (Vert  d' osier  7d7««^;.— Bath  of  weld 
bruniture,  with  addittion  of  madder  for  deep  shades. 

Columbia   Blue  (Light    Violet). — Bath  of    cochineal    an 
indigo  vat 

Blue. — Indigo  vat  only.  Very  dark  blue,  add  pyroh'gnite 
of  iron. 

Green-Primrose  (Vert  gai  Jaune), — Bath  of  weld  and  indigo 
vat  for  lighter  colours ;  add  pyrolignite  of  iron  or  bruniture 
for  darker  colours. 

Green  for  Silk, — Bath  of  weld  and  indigo  vat 

Dead  Heavy  Black  for  Silk. — Extract  of  chestnut  solution, 
and  afterwards  indigo  vat 

Dust-Grey  (Gris  de  Perle). — Bath  of  cochineal,  weld,  and 
bruniture. 

Gris  de  Z///.^Bath  of  cochineal  and  indigo  vat. 

Silver-Grey. — Bath  of  cochineal,  madder,  and  bruniture 

Orange-Gold, — Bath  of  cochineal,  madder,  solution  of  tin, 
and  fustic. 

A  iuming  of  Silk. — Put  about  1 2  oz.  of  alum  for  each  4  lb.  of 
silk,  with  sufficient  quantity  of  water  ;  after  twenty-four  hours 
add  4  oz.  more.  Let  the  whole  remain  together  about  forty 
hours  at  the  temperature  of  tJie  atmosphere,  in  a  dark  cellar. 

Ammoniated  Cochineal. — One  pound  of  cochineal,  3  lbs. 
liquor  of  ammonia  ;  mix  together  to  form  a  paste. 

Dissolution   of   Indigo. — Dissolve   indigo   in   concentra 
sulphuric  acid ;  pass  some  wool  through  it  to  remove  the  red 
or  brown  particles  of  indigo. 
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Alum  and  Tartar  Mordant  for  Wool.—^viL  pounds  of  alum, 
l^  to  2  lb.  of  tartar  to  30  lb.  of  wool ;  remain  one  hour,  one 
hour  and  a  half,  or  two  hours,  according  to  tint  required. 

Bruniture. — One  pail  of  sumach,  six  of  logAvood,  and  i  y^  lb. 
of  galls.  Boil  together  in  30  parts  of  water  fof  three 
hours.  Slacken  the  fire,  fill  up  with  cold  water,  run  off  into 
store  vessel,  and  when  cold,  add  12  lb,  of  sulphate  of  iron. 

Canniiic  of  Indigo, — One  pound  of  indigo  to  3^  lb.  of 
sulphuric  acid. 

Tin  Solutiofi, — To  8  lb.  of  nitric  acid,  add  i  lb.  of  muriate 
of  ammonia,  and  afterwards  add  gradually  I  lb.  of  pure  tin 
in  fine  shavings,  and  2  lb.  of  water. 

Degummagc  or  Scouring  of  Silk. — Boil  42  lb.  of  silk  for  one 
hour  and  a  half  with  1 1  lb.  Marseilles  soap,  and  afterwards 
boil  again  for  an  hour  and  a  half  with  6  lbs.  of  soap. 

Degraissage  or  Scouring  of  Wool. — Soak  the  wool  for 
forty-eight  hours  in  a  mixture  of  lime  and  water,  using  4  lb, 
of  lime  for  20  lb.  of  wool.  Wool  to  be  dyed  green  must  be 
scoured  with  soda,  as  mentioned  above. 

Mordants. — No  alum  and  tartar  mordant  for  blue.  Tartar 
only  for  crimson.     Alum  the  only  mordant  for  silk. 

The  indigo  vat  (cuvc  d'  Inde)  used  at  the  Gobelins  is  a 
deep  copper  vessel  set  in  brickwork;  its  shape  is  conical, 
narrowing  downwards,  so  that  a  space  is  left  between  its  side 
and  the  brickwork  which  surrounds  it,  and  on  which  it  rests 
at  the  upper  part  The  lower  part  of  the  vat  is  about  a  foot 
and  a  half  in  the  ground.  To  start  the  vat  there  is  put  into 
it  some  water,  2  lb.  o\  cendres  graveUes^  a  bowlful  of  bran,  and 
a  handful  of  madder;  and  a  fire  of  wood  being  introduced 
through  a  door  opening  into  the  brickwork,  the  whole  is 
boiled  for  about  an  hour.  One  lb.  of  powdered  indigo  is  then 
added  to  a  small  portion  of  the  above,  and  the  mi.xture  put 
into  the  vat,  together  with  the  requisite  quantity  of  water  to 
fill  the  vat  The  vat  is  then  shut  up,  a  small  fire  is  placed 
within  the  brickwork,  so  as  to  heat  the  sides  of  the  vat,  and  a 
careful  rousing  of  its  contents  is  then  given.  The  tempera- 
ture of  the  vat  should  be  kept  at  about  60°  F.  for  a  day  or 
two,  a  rousing  being  given  to  it  every  twelve  hours.    At  the 
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expiration  of  forty-eight  hours,  if  well  managed,  tlie 
in  the  vat  will  be  of  a  fine  green  colour,  and  its  surface 
will  be  covered  witli  a  blue  scum,  o\  fleur^e^  with  coppery 
coloured  flakes.  Should  the  colour  not  be  considered  deep 
enough,  what  is  termed  a  brevet  is  given  to  it.  This  is  pre- 
pared by  putting  i^  lb.  of  cendres  gravelhs^  a  small  bowlful 
of  bran,  and  a  handful  of  madder  in  about  4  gallons  of  water, 
the  madder  being  added  when  the  water  is  on  the  point  of 
boiling.  After  boiling  two  or  three  minutes,  the  whole  is  put 
into  the  vat,  the  temperature  of  which  is  about  150°  F.  The 
contents  are  then  well  stirred,  and  a  moderate  heat  kept  up. 
One,  two,  or  more  brevets  are  sometimes  required,  as  the  vat 
proves  weak  and  the  colour  diminishes.  When  the  liquid  \\\ 
the  vat  assumes  a  dark  and  thick  appearance,  a  clearing  must 
be  given  it,  which  is  done  as  follows: — Fill  a  copper  holding 
about  90  gallons  with  the  liquor  of  the  vat,  leaving  the  sediment 
behind;  add  to  the  liquor  i  lb.  of  cefuires gravdccs,  and  t^^'o 
small  bowlsful  of  bran;  light  a  fire  underneath,  and  when  the 
liquor  has  got  tolerably  warm,  skim  off  the  bran,  and  add 
another  two  bowlsful.  When  the  liquor  boils,  skim  off  the 
bran  again,  let  boil  for  two  or  three  minutes,  and  then  add 
cold  water,  and  put  out  the  fire.  Fill  up  with  cold  water,  and 
after  about  half  an  hour  put  the  contents  into  the  vat,  stir  up 
well,  put  a  moderate  fire  under,  and  cover  up.  When  the 
indigo  is  found  to  be  expended,  a  fresh  addition  of  it  with 
cetuircs  gravelSes,  bran,  and  madder  must  be  made,* 

Weld  or  Madder  Colours, — If  not  good  or  even,  put  in 
alum  or  tartar  mordant  and  boil  for  two  hours.    Use  for  dark 
colours  as  chocolate,  &c. 

Weld. — Always  boil  it  in  hard  water;  the  colour  obtain 
is  much  clearer. 

Dyebath, — Always  give  weak  bath  first;  tlie  colour  takes 


•  Cmdra  grai'fUes  are  the  product  of  the  combustion  of  wine  lees  and 
branche?;,  and  nre  very  rich  in  alkali,  containing  about  i6  per  cent,  of  po 
The  alkali  is  U!>ed  m  a  solvent  of  the  indigo,  and  being  more  soluble  than 
lime  the  dyebalh  thui;  obtained  is  mucli  richer  in  colour.  It  is,  of  course,  much 
more  expensive  than  lime ;  but  in  an  establibhment  like  the  Gobelins,  the  best 
method  is  desired.  Wool  dyed  in  the  potxisb  vat  po&sssscs  considenU^y 
Boftne&s  than  that  dyed  in  the  lime  vat. 
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more  uniformly.     In  light  shades  give  bath  as  cool  as  possi- 
ble ;  the  colour  will  be  more  even. 

Archil  gives  a  degree  of  freshness  and  clearness  to  colours. 
Decoction  of  Brazil  wood  improves  by  age,  but 
Decoction  of  Logxuood  deteriorates  by  being  kept;  it  is  best 
when  made  a  day  or  two  before  use. 


6. 


Upon  tlte  Action  of  Acids  in  Dyeing  with  ilis  Colouring 
Matters  of  Madder  or  its  Artificial  Substitutes.^ 


BY  M.   A.   ROSENSTIEHL. 


In  a  former  communication  I  made  known  the  result  of  my 
researches  upon  the  part  which  the  different  colouring  matters 
of  madder  took  in  dyeing.  I  only  alluded  to  the  subject 
■which  I  propose  to  treat  in  this  paper,  that  is  the  influence  of 
acids  in  dyeing.  In  the  previous  paper  I  determined  the 
proportions  of  carbonate  of  lime  which  gave  tlie  best  results, 
and  I  shewed  the  necessity  of  employing  this  salt  in  the  state 
of  soluble  bicarbonate.  But  this  compound  is  so  unstable, 
that  when  the  temperature  is  raised  tlie  carbonic  acid  is 
displaced  by  the  colouring  matter,  which  then  enters  into 
combination  with  the  lime,  forming  a  purple  precipitate  which 
is  no  use  in  dyeing.  The  lime-lake  of  alizarine  was  shewn 
to  be  easily  decomposed  by  carbonic  acid,  the  purpurine  lake 
only  slowly  decomposed,  and  the  pscudo-purpurine  lake 
hardly  at  all  acted  upon  ;  but  the  presence  of  carbonic  acid 
was  shewn  to  retard  the  formation  of  these  lakes.  The  con- 
clusion follows  that  better  dyeing  would  be  obtained  if  car- 
bonic acid  was  passed  through  the  liquors  while  dyeing,  and 
experiment  on  the  smaller  scale  has  confirmed  this,  and  shewn 
a  considerable  difference  between  a  sample  dyed  with  and 
without  the  help  of  carbonic  acid;  the  dyebath,  instead  of 

*  Bttlletin  dc  U  Soc  Ch.,  xxv.,  p.  53. 
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being  turbid  and  coloured  at  the  end,  was  remarkably 
My  experiments  on  the  small  scale,  made  with  all  the  c 
which   these    kind   of   experiments    demand,   indicated 
economy  of  20  per  cent,  of  colouring  matter. 

The  experiments  were  repeated  upon  a  larger  scale  upon 
pieces  25  yards  long,  in  a  suitable  dyeing  vessel,  so  constructed 
that  there  was  i  to  l  ^  litres  of  water  for  each  metre  of  cloth. 
The  water  was  heated  by  a  worm  to  avoid  increasing  its  bulk; 
several  kinds  of  water  were  tried,  and  the  result  was  th|t  no 
economy  or  advantage  was  derived  from  the  use  of  carbonic 
acid,  except  in  one  case  where  the  water  contained  a  large 
quantity  of  carbonate  of  lime. 

This  negative  or  even  contradictory  result  is  explained  by 
saying  that  when  working  upon  a  litre  of  water  in  the  labora- 
tory, the  carbonic  acid  gas  naturally  in  the  water  soon  escapes 
and  allows  calcareous  lakes  to  form  ;  but  it  is  not  so  in  larger 
quantities  of  water  where  the  gas,  or  a  sufficient  quantity  of 
it,  remains  in  the  water  until  the  dyeing  is  finished.  This 
explains  the  fact  known  to  practical  men  but  not  understood, 
why  it  is  impossible  to  dye  two  lots  of  pieces  in  the  same  bath 
properly  freshened  up;  the  cause  is  that  there  has  been 
much  carbonic  acid  lost  that  there  is  not  enough  for  a  fi 
operation.  It  was  found  upon  further  trials  that  acetic 
would  do  instead  of  carbonic  acid,  and  that  under  the  usual 
conditions  of  dyeing  mordanted  cloth,  alizarine  can  easily 
decompose  acetate  of  lime,  tlie  acid  is  set  at  liberty,  and 
either  evaporates  with  the  steam  or  accumulates  in  the  liqu 
without  injuring  the  results,  while  the  lime  fixes  upon 
cloth  at  the  same  time  as  the  colouring  matter. 

The  nitrate  and  chloride  of  calcium  are  also  dccompo 
during  dyeing,  the  liquor,  which  is  neutral  to  begin  with, 
becomes  rapidly  acid  as  the  dyeing  progresses,  until  a  point 
Is  reached  where  the  dyeing  stops.  Water  containing  chloride 
or  nitrate  of  lime  gives  better  results  than  distilled  water  in 
dyeing,  so  true  is  it  that  lime  is  indispensable  for  the  madder 
class  of  colours.  It  may  be  concluded  from  the  preceding 
facts  that  alizarine  and  its  congeners  act  as  strong  acids  when 
in  presence  of  the  oxides  which  serve  as  mordants ;  to  support 
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this  \^ew  the  steam  colours  from  alizarine  and  extract  of 
madder  are  cited  where  the  colouring  matter  is  in  presence  of 
a  mixture  of  acetates,  sulphates,  nitrates,  and  chlorides,  which 
it  must  decompose  in  order  to  become  fixed.  In  this  case 
the  decomposition  is  more  complete  tiian  it  can  be  in  dyeing, 
because  the  displaced  acids  are  to  a  certain  extent  carried 
au'ay  by  the  steam. 

The  acetate  is  the  salt  of  lime  most  suitable  for  dyeing,  and 
I  have  ascertained  its  action  upon  each  of  the  colouring  matters 
of  madder,  and  upon  artificial  alizarine- 

Aiizarme^  which  does  not  saturate  mordants  in  distilled 
water,  dyes  up  perfectly  well  in  presence  of  an  equivalent  of 
acetate  of  lime,  better  still  with  two  equivalents,  not  well  with 
three  equivalents,  and  the  dye  is  completely  exhausted. 

Pseiuio-Purpurifie,  which  docs  not  dye  at  all  in  presence  of 
carbonate  of  lime,  fixes  very  well  with  acetate,  an  excess  of 
which  is  not  injurious.  There  is  a  partial  change  into  pur- 
purine  during  the  dyeing. 

Purpurinc  saturates  mordants  very  well  with  addition  of 
tw^o  equivalents  of  acetate  of  lime. 

Extracts  of  Madder^  and  the  red  and  purple  artificial 
ailzarincs  also  dye  with  two  equivalents  of  acetate  of  lime, 
the  mordants  arc  saturated,  the  liquor  is  spent  and  clearer 
than  with  carbonic  acid. 

It  is  concluded  from  these  experiments  that  acetate  of  lime 
in  proper  proportions  can  be  substituted  for  the  carbonate, 
and  it  is  suggested  that  in  laboratory  experiments,  when 
testing  the  dyeing  power  of  madder  extracts  or  artificial  sub- 
stitutes, some  acetate  of  lime  should  be  added  if  distilled 
water  is  used ;  or  if  a  calcareous  water  be  employed,  it  should 
be  corrected  witli  acetic  acid,  and  so  much  acetate  of  lime 
added  as  is  required  to  complete  the  t\vo  equivalents.  I 
employ  normal  solutions  containing  one-tenth  of  acetic  acid, 
and  of  acetate  of  lime  slightly  acid ;  and  experience  shews 
that  the  best  results  are  obtained  if  the  dye  liquor  is  acid 
from  the  commencement.  By  modifying  in  this  manner  tlie 
method  of  testing  colouring  matters,  a  much  closer  agreement 
will  be  found  between  the  trials  on  the  small  scale,  and  the 
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results  of  practical  working.  The  method  adopted  in  so 
dyeworks  of  correcting  an  excessively  calcareous  -vvater  with 
acetic  acid  is  perfectly  rational,  and  should  be  extended;  if  a 
water  contains  sulphates,  nitrates,  and  chlorides  in  hurtful 
quantity,  it  can  be  improved  by  addition  of  either  acetate  of 
lime  or  acetate  of  soda  in  proper  quantity;  an  excess  of 
acetate  of  soda  must  be  carefully  avoided,  for  it  dissolves  the 
colouring  substances  like  an  alkaline  solution  when  warm, 
depositing  them  when  cold.  Such  a  mixture  dyes  very  badly 
even  in  presence  of  lime  salts,  and  seems  to  suggest  that  the 
acetate  of  soda  is  disassociated  by  heat,  and  that  its  b 
forms  a  real  combination  with  the  colouring  matter. 

In  conclusion,  I  have  shewn  that  by  using  acetate  of  lime 
in  practical  dyeing,  many  successive  lots  can  be  dyed  in  the 
same  water  by  freshening  up  with  acetate  of  lime  and 
colouring  matter.  I  have  made  eight  successive  dyes  in  this 
manner. 

[In  a  note  it  is  added  that  several  years  ago  an  English  process 
of  rapid  dyeing  was  offered  for  sale  at  Mulhouse,  in  which  acetate  of 
lime  was  employed.  M.  Rosenstiehl  was  not  aware  of  this  at  the  time 
of  composing  this  paper,  and  could  find  no  account  of  it  in  the 
literature  of  the  subject,  but  he  is  anxious  to  make  the  statement 
that  the  inventor  may  not  be  deprived  of  anytliing  which  he 
claim.] 
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7.  Critical  and  Historical  Notes  concerning  tJu  Prodtutian  of 
Adrianople  or  Turkey  Red,  and  the  Theory  of  this 
Colour.* 

BY  THEODORE  CHATEAU, 

Ccmspoitdiug  Manberoftfu  InJusirial  Socutia  of  Mulhouse  and  Amiais^  6v., 


It  seems  proved  that  the  red  dye,  variously  called  Adrianop!^ 
Turkey,  Grecian,  Levantine,  and  Indian  red,  originated  in 
India,  and  was  from  there  introduced  into  the  Levant,  whence, 

*  Abstracted  and  condensed  from  **  Moniteur  Sdentifique,"  vi.,  (3,)  p.  7 
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after  having  undergone  many  modifications,  it  was  imported 
into  France  by  some  Greeks  towards  the  middle  of  the 
eighteenth  century. 

The  Levantines  held  for  a  long  period  the  secret  of  the 
process,  and  had  a  monopoly  of  the  trade  in  red  dyed  cottons. 
WTien  Felix  visited  Greece  in  the  latter  part  of  the  eighteenth 
century,  he  found  the  principal  Turkey  red  dyeworks  in 
Thcssaly,  others  were  spread  on  the  flanks  of  the  mountains 
Ossa  and  Pelion.  The  waters  of  the  vale  of  Tempe  were 
very  suitable  for  dyeing,  and  there  existed  numerous  small 
works,  the  principal  of  which  were  those  of  Ambelakia.  It 
was  dyers  from  Smyrna,  Salonica,  and  Adrianople  who  first 
worked  the  process  in  France,  and  up  to  the  end  of  the  last 
century  they  were  at  the  head  of  the  French  dyeworks  of  the 
interior;  but  it  was  naturally  difficult  for  a  handful  of 
foreigners  to  preserve  their  secrets  for  a  length  of  time  from 
the  workmen  employed,  and  in  the  course  of  ten  years  from 
their  introduction  their  methods  of  working  were  copied  and 
imitated  so  perfectly  that  we  were  no  longer  dependent  upon 
them  (Girardin).  This  is  one  version,  but  we  have  more 
precise  and  detailed  accounts.  It  is  generally  allowed  that  it 
was  in  1747  the  Greek  dyers  were  engaged  by  Fesquet, 
Gondard,  and  Haristoi,  manufacturers  at  Darnctal  and 
Aubenas.  In  1748  Flachat,  who  had  long  resided  in  the 
Ottoman  empire,  collected  some  workmen,  and  with  them 
commenced  an  establishment  at  Saint-Chamond,  near  Lyons; 
but  the  secret  was  soon  out,  and  numerous  imitators  sprang 
up.  At  first  yarns  only  were  dyed,  but  in  i8ii  Kocchlins 
and  Weber  commenced  dyeing  calico.  Still  another  state- 
ment is  that  the  Roucnnais  discovered  themselves,  and  without 
foreign  help,  the  method  of  Turkey  red  dyeing,  and  that 
Greeks  from  Smyrna  only  commenced  In  the  midland  pro- 
vinces after  the  dyers  of  Rouen  had  achieved  considerable 
success,  and  that  the  Levantines  did  nothing  more  than 
improve  some  of  the  processes,  and  that  in  a  short  time  the 
Rouennais  excelled  the  foreigners  in  this  colour.  About  1760 
the  Abbe  Mazt^as  published  some  observations,  which  threw 
much  light  upon  Turkey  red  dyeing.     In   1765  the  govern- 
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ment  published  all  that  could  be  learned  about  the  proc' 
under  the  title :  Mcmoire  concernant  !e  procM^  dc  la  tctnturt^ 
du  coton  rouge  VKarnat  d' Adrianople  sur  le  colon  JiU. 
Pileurd'Alpigny  in  1776  and  1798,  SchaefiTcr  in  1803,  Chapt 
in    1807,  and  Vitalis  in    1 82 3,  also  published   descriptions  of 
the  process.    The  brightening  with  tin  solutions  is  said  to  be 
the  discovery  of  Arvers  and  Saint-Evron,  of  Rouen,  in  1785, 
It  was  Papillon,  a  Frenchman,   who  introduced  the  process 
into  England,  or  rather  into  Scotland,  in  1790,  where  he 
established  a  works.     His  process  was  communicated  for  a 
payment  to  the  celebrated  chemist,  Dr.  Black,  to   be  k 
secret  for  a  number  of  years,  and  was  afterwards  pubh'sh 
The   superiority   of    the    Rouen    colour   was    partly   ow 
to  the  following  circumstances:  cotton,  to  be  dyed  Turkey 
red,  has  to  be  submitted  to  several  preparatory  treatments,     ' 
bet\veen  each  of  which  it  must  be  completely  dried.     In  the     i, 
centre  and   south   of  France   this   could   be  tolerably   well     ' 
accomplished  in  the  open  air  or  under  sheds,  but  the  climate    i, 
in  Rouen  was  frequently  cold  and  moist,  and  from  the  begin- 
ning the  dyers  were  compelled  to  use  heated  stoves,  and  It     ' 
was  found  that  the  best  temperature  was  from  143  to  151°  F., 
which  was,  of  course,  much  higher  than  that  of  the  atmosphere. 
The  other  dyers  in  Provence  adhered  to  natural  drying  up  to 
1808.  ^ 

M.  Chateau  then  gives  at  full  length  Letters  from  ^^| 
Catholic  missionairies  in  India,  describing,  partly  from  a^^ 
counts  given  to  tliem,  and  partly  from  actual  observation,  the 
methods  employed  by  the  natives  for  dyeing  the  red  colour. 
These  letters  are  to  be  found  in  the  collection  of  the  cele- 
brated "Lettres  6difiantes  et  curieuses,"  1743,  and  bear  the 
date  of  1742;  they  are  of  great  interest,  and  were  no  doubt 
at  that  time  of  great  importance,  but  they  are  very  lengthy, 
and  contain  much  which  may  be  omitted.  The  follow 
extracts  will  be  found  to  contain  all  that  is  necessary 
quote. 

The  letter  of  F.  Coeur-Doux,  of  the  i8th  January.  17, 
contains  the  following.     "I  have  taken  advantage  of  some 
leisure  time  to  make  myself  acquainted  with  the  manner 
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which  the  Hindoos  produce  those  beautiful  cloths  which  form 
part  of  the  commerce  of  the  companies  trading  here;  these 
cloths  ow^  their  price  and  value  to  their  brilHancy,*  and  I 
may  say  to  the  fixedness  and  adherence  of  the  colours  with 
which  they  are  dyed,  which  is  such,  that  so  far  from  losing 
their  brightness  when  they  are  washed,  they  become  even 
more  beautiful.  This,  as  far  as  I  know,  is  what  European 
indus'try  has  not  yet  accomplished  ....  What  I  have 
to  say  concerning  these  Indian  prints  (peintnres  indicnties)  is 
what  I  have  learned  from  some  neophytes  who  are  expert  in 
this  business.  I  have  questioned  them  at  different  times  and 
apart  from  one  another,  and  it  is  their  replies  which  I 
forward." 

Before  printing  or  pencilling  (pciridre),  the  cloth  has  to  re- 
ceive some  preparation ;  it  is  first  half  bleached,  and  then  soaked 
in  a  decoction  of  myrobalans  made  in  buffalo  milk,  nmg  out 
and  dried  in  the  sun,  next  washed  and  dried  again.  It  is 
then  subjected  to  a  sort  of  beetling  process  by  hand,  the 
object  of  which  is  to  render  its  surface  more  uniform  and 
proper  to  be  pencilled.  The  use  of  milk  according  to  F. 
Coeur-Doux  is  to  produce  the  same  effect  that  gum,  si/.e,  or 
other  preparations  have  on  paper  making,  that  is,  to  prevent 
running  or  spreading  of  fluids  applied  to  the  surface.  Buffalo 
milk  is  preferred  to  cow  milk  because  it  contains  more  fatty 
matter,  and  is  more  unctuous.  The  next  process  is  to  design 
flowers  and  other  things  upon  the  cloth,  and  then  apply  black 
and  indigo  blue  in  their  proper  places.  For  want  of  full  de- 
tails (the  whole  text  of  the  letter  not  being  given)  there  is 
some  uncertainty  of  tiie  nature  of  the  colours,  but  next  it 
is  said,  "the  red  is  applied  after  the  blue,  but  the  wax  which 
is  upon  the  cloth  must  be  first  removed,  and  the  cloth  bleached 
and  prepared  to  receive  the  colour."  It  is  evident  that  this 
refers  to  a  wax  resist,  and  to  blue  dipping.    The  method  of 


*  Here  and  elsewhere  it  is  evident  that  the  missionaries  are  speaking  not  alone 
of  self-coloared  reds,  bat  of  many  coloured  prints,  and  the  processes  are  frequently 
confoundeil  as  will  be  .seen;  this  is  what  might  be  expected  from  non-techmcal 
obicnrer^  however  intcllit^cni.  Jiut  the  first  letter  appears  to  refer  exclusively  to 
A  sygtem  of  printing  or  pencilling^  and  not  at  all  to  Turkey  red. — £4, 
N 
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removing  the  wax  is  by  putting  the  cloth  into  hot  wal 
which  melts  and  liberates  the  wax.     The  bleaching  is  accora-^j 
plished  by  washing  and  beating  the  cloth,  and  steeping  it  8|^| 
sheeps'  dung,  washing,  and  exposing  to  sunshine  for  thre^^ 
days,  occasionally  degging  with  water  to  keep  the  cloth  moist. 
The  cloth  is  then  washed  again,  and  boiled  in  a  sort  of  earth 
named  ola,  which  appears  to  be  a  species  of  native  alkali ;  it 
is  again  well  washed,  and  steeped  for  a  day  and  a  nig'ht  in 
water  containing  a  small  quantity  of  buffalo  or  cows'  dung, 
washed  again  and  exposed  to  the  sun,  washed  again  and     I 
dried.  I 

To  prepare  this  bleached  cloth  to  receive  the  red,  it  is  again 
steeped  in  decoction  of  a  species  of  myrobalans,  dried  and  | 
steeped  in  buffalo  milk,  wrung  out  and  dried  ;  then  in  those  \ 
places  which  have  to  be  preserved  white  a  wax  preparation  is 
painted,  and  lastly,  the  red  is  applied  by  a  pencil.  The  red  is 
given  as  composed  of  2  oz.  of  alum  in  2  pints  of  water,  and 
4  oz.  of  sapan  wood  in  powder,  but  more  or  less  alum  may 
be  used  according  to  the  depth  of  colour  required.  The  cloth 
is  prepared  for  dyeing  by  washing  in  water  and  beating,  great 
pains  are  taken  to  have  it  clean,  and  it  is  said  to  be  beaten 
thirty  times  on  the  stone,  the  milk  preparation  causing  it  to 
resist  the  entrance  of  water.  It  is  then  dyed  in  a  kind  of 
madder  called  chaya  or  chaya-ver.  No  operation  analagous 
to  modem  dunging  or  fixing  is  described,  and  it  is  difficult  to 
believe  that  alum  without  some  addition  of  acetates  or  alkali 
would  yidd  alumina  enough  to  the  cloth  to  dy^  up  a  good 
red.  After  dyeing,  the  cloth  is  washed  in  a  pond,  well  beaten, 
and  bleached  with  sheeps*  dung  ;  the  third  day  it  is  soaped, 
beaten,  and  exposed  to  light  in  a  humid  state,  and  finall^j 
washed  in  hot  water.  ^H 

This  is  in  brief  the  substance  of  the  letter  of  F.  Coeur-Dou3^^ 
which  goes  into  great  detail  upon  some  points. 

The  next  letter,  which  has  no  date,  but  must  be  sometime 
before  1743,  refers  more  precisely  to  red  dyeing.  The  first 
process  is  to  obtain  the  ashes  of  the  plant  nayonrivi^  a  solution 
of  the  ashes  is  made  and  filtered  and  some  sheeps*  dung 
added  ;  then  a  small  quantity  of  what  is  called  yeast  is  mixed 
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■with  it ;  the  yeast  consists  of  ley  of  ashes  mixed  with  serpents' 
dung  and  oil  of  sesame,  which  has  been  left  to  ferment 
48  hours,  and  to  the  whole  a  quantity  of  oil  of  sesame,  or,  it 
would  appear,  other  kind  of  oil  or  fat.  When  these  drugs 
have  been  well  mixed  the  oil  will  be  rendered  white  and  wil! 
not  swim  on  the  top,  but  if  it  is  not  so  it  is  because  the  ashes 
have  not  been  good  and  have  been  made  from  some  other 
wood  than  the  uayourivL  This  mixture  is  worked  into  the 
cloth  and  left  at  the  bottom  of  a  vessel  all  night ;  in  the 
morning  some  ley  of  ashes  is  added  to  make  the  whole  thin 
enough,  so  that  by  kneading  and  working  the  cloth  every  part 
of  it  may  be  penetrated  with  tlie  mixture,  it  is  then  left  in  the 
vessel  until  the  next  day  when  it  is  again  well  kneaded  and 
worked,  then  wrimg  and  exposed  to  the  full  heat  of  the  sun 
until  evening,  when  it  is  returned  to  the  oily  emulsion  made 
sufficiently  fluid  by  addition  of  Icy  of  ashes.  This  process 
is  continued  for  eight  days  and  nights,  after  which  it  is  washed 
in  water  containing  some  ashes  to  extract  the  excess  of  oil 
and  afterwards  in  common  water,  using,  by  preference,  hard 
water;  it  is  tlien  dried.  The  cloth  is  then  steeped  for  a  night 
in  a  decoction  of  the  leaves  of  the  cacha  and  dried,  which  gives 
it  a  yellowish  colour ;  it  is  next  steeped  in  a  decoction  of  the 
bark  or  roots  of  the  noutta  and  dried,  this  gives  it  a  reddish 
colour  The  real  dyeing  matter  is  the  chayaver.  The  cloth 
appears  to  be  immersed  frequently  in  a  mixture  of  this  dye- 
stuff  and  water  and  dried,  but  eventually  it  undegoes  a  regular 
dyeing  which  is  protracted  to  eighteen  hours.  It  wil!  be 
observed  that  there  is  no  mention  of  alum  or  any  mineral 
mordant  in  this  process. 

A  second  process  of  dyeing  Turkey  red  is  given,  totally 
differing  from  the  one  just  detailed;  the  bleached  cloth  is 
steeped  in  an  astringent  and  dried  in  the  shade,  it  acquires  a 
yellow  colour  and  is  mordanted  as  follows: — a  solution  of 
alum  is  made  in  hot  water  and  cooled  by  addition  of  cold 
water,  the  cloth  to  be  treated  is  extended  upon  the  grass  and 
a  clean  linen  rag  is  wetted  with  the  alum  solution  and  passed 
over  the  face  side  of  the  cloth  so  as  to  wet  it,  the  cloth  is 
turned  and  the  other  side  treated  in  the  same  way  and  then 
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left  to  dry,  afterwards  washed  in  a  pond  to  remove  th* 
of  alum  and  equalize  the  mordanting.  A  second  s] 
over  is  given  on  the  grass,  but  this  time  the  cloth  is  not  dried 
before  treating,  afterwards  dried,  well  washed  and  dyed  in 
chayaver  for  eight  hours,  left  in  the  liquor  all  night,  well 
washed  and  dried  ;  no  further  operation,  such  as  soaping,  is 
described.  Although  there  is  no  oiling  described  in  this 
process,  it  is  possible  that  the  so-called  bleaching  may  inclu< 
the  oil  treatment 

\To  be  contimt€dI\ 


8.    PROCEEDINGS  OF  SOCIETIES. 


hidustrial  Society  of  MuUwttse, — For  several  months  past 
the  Bulletin  of  this  society  has  not  contained  any  papers 
upon  calico  printing  or  subjects  immediately  connected  with 
it;  from  the  sittings  of  the  society  and  its  sections,  as  reported 
in  the  last  number  to  hand,  we  have  gleaned  the  following 
notes:  Mr.  Charles  Strobel,  chemist  at  Messrs.  Henri  HaefHy 
and  Co.,  has  observed  that  nitrous  acid  transfonns  alizarine 
red,  obtained  by  cither  dyeing  or  steaming,  into  a  good 
orange,  which  does  not  become  red  by  a  prolonged  boiling 
soap. 

On  the  28th  October,  1S75,  M.  Roscnstichl  requested  that 
a  sealed  document  which  he  had  deposited  on  the  25th 
November,  1874,  should  be  read.  The  president  accordingly 
opened  the  paper,  which  treated  of  tlie  influence  of  carbonic 
acid  upon  the  colouring  matters  of  madder  during  dyeing. 
This  paper  has  been  recently  published  in  the  Bulletin  of  tlie 
Chemical  Society  of  Paris,  and  an  abstract  of  it  will  be  found 
in  the  present  number  of  the  Textile  Colourist. 

At  the  meeting  of  the  24th  November,  1875,  Mr.  Goppels- 
roeder  requested  the  president  to  open  a  sealed  packet 
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had  deposited  with  the  society  on  the  30th  of  June 
preceding.  Mr.  Goppelsrocdcr  announced  that  he  had  been 
engaged  for  six  months  upon  the  investigation  of  the  action 
of  a  galvanic  current  upon  organic  bodies,  and  especially  upon 
those  of  the  aromatic  series,  hoping  that  electrolysis  would  be 
a  means  of  obtaining  colouring  matters.  He  commenced 
with  alizarine,  thinking  that  he  would  get  purpurine  at  the 
positive  pole,  but  up  to  the  present  time  without  success  ;  he 
was  not  even  able  to  transform  purpurine  into  alizarine  at  the 
negative  pole.  From  the  benzol  and  napthaline  series  he  had 
obtained  all  the  colours  of  the  spectrum,  and  he  drew  special 
attention  to  a  purple  and  a  black  possessing  metallic  reflection. 
Mr.  Goppelsroeder  is  continuing  his  researches,  and  would 
have  still  further  delayed  the  publishing  of  them,  if  Mr.  J, 
Coquillon  had  not  made  a  communication  upon  the  same 
subject  on  the  30th  August  last  to  the  Academy  of  Sciences. 
Thanks  were  voted  with  applause  to  the  reader,  and  his 
memoir  referred  to  the  chemical  section. 

At  the  same  meeting,  Mr.  Brandt  read  reports  upon  two 
communications  recently  received  from  Mr.  Wagner,  one 
concerning  the  action  of  alkaline  ferricyanide  of  potassium 
upon  the  different  madder  colours ;  the  other  concerning  the 
solution  of  damaged  albumen  by  means  of  pepsine.  These 
communications  were  ordered  to  be  printed. 

At  a  meeting  of  the  chemical  section,  Mr.  Eugene  Dollfus 
reported  upon  a  communication  of  Mr.  Aly,  referring  to  the 
albuminous  fluid  extracted  from  the  intestines  of  animals. 
He  found  that  it  coagulated  by  heating,  but  it  was  so 
prone  to  enter  into  putrefaction  in  warm  weather,  that  he 
proposed  to  defer  his  examination  to  a  cooler  season. 

With  reference  to  Mr.  Strobel's  communication,  Mr.  Rosen- 
stielil  said  he  had  repeated  the  experiment  upon  Meissonniers' 
extract  of  madder,  Meistcr  Lucius'  alizarine,  and  also  alizarine 
from  Schaaf  and  Lauth,  and  reds  obtained  by  steaming.  He 
observed  that  purpurine  did  not  answer  well,  but  alizarine 
fixed  on  cloth  furnished  good  results.  In  attempting  to  obtain 
the  orange  colour  by  acting  upon  a  sulphuric  acid  solution  of 
alizarine  with  nitrous  vapours,  there  was  complete  destruction 
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of  the  colouring  matter.*  He,  nevertheless,  succeeded  i 
isolating  the  orange  colouring  matter  formed  upon  the  cloth ; 
it  is  in  small  quantity,  but  it  is  capable  of  dyeing  with 
mordants. 

At  the  meeting  of  the  loth  November,  1875,  M,  Eugene 
Dollfus  gave  his  report  upon  the  proposed  substitute  for 
albumen,  the  gastric  and  intestinal  mucous  of  animals  sug- 
gested by  Mr.  Ernest  Aly,  of  Blackwell  Station,  United  States. 
The  report  was  unfavourable,  the  feeble  coagulation  which 
takes  place  by  heat  is  not  a  true  albuminous  coagulum,  for  it 
is  easily  soluble  in  ammonia  or  carbonate  of  soda;  the  coagu- 
lation only  takes  place  when  the  mucous  is  acid.  Altogether 
this  substance  resembles  cascinc  or  lactarine  more  than  al- 
bumen, and  it  appears  hopeless  to  expect  that  it  can  serve 
an  albumen  substitute. 

The  society  will  celebrate  its  fiftieth  anniversary  in  the 
coming  month  of  May  with  considerable  ceremony.  There 
will  be  an  exhibition  of  the  manufactures  of  Alsace,  including 
all  the  kinds  of  textiles  produced  in  that  district,  an  exliibi- 
tion  of  selected  machines,  and  an  exhibition  of  paintings  by 
Alsaltian  artists.  A  general  meeting  on  the  11  th  of  May  at 
two  o'clock  will  precede  the  opening  of  the  exhibition.  The 
Horticultural  Society  of  Mulhouse  will  also  assist  by  oi^an- 
izing  an  exhibition  of  flowers  and  ornamental  plants.  On  the 
evening  of  the  i  ith  May,  there  will  be  a  subscription  banquet 
of  the  members  of  the  Industrial  Society;  the  Musical  Society 
of  the  town  will  also  aid  by  giving  a  special  concert,  including, 
it  is  hoped,  some  original  composition  by  Alsatian  musicians. 
Several  manufacturing  establishments  have  expressed  their 
willingness  to  throw  open  tlieir  doors  to  the  members  of  the 
society,  and  altogether  there  seems  a  cordial  combination  to 
produce  a  very  agreeable  and  interesting  meeting. 
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Society  for   the   Pronwtwn    of   Scientific    Industry. — The 
chemical  section  met  on  the  nth  February,  1876,  Mr.  W.  C 

*  Mr,  Strobel's  obeervation  is  not  new,  it  may  be  found  in  the  Editor*^  CHcmistiy 
of  Calico  Printing,  i860,  p.  56,  and  in  the  Dictionary  of  Calico  Printing,  p.  i6k. 
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Wright  in  the  chair.  Mr.  Charles  Dreyfus,  the  president  of 
the  section,  read  a  paper  upon  tlic  manufacture  of  albumen 
from  blood,  and  made  estimates  of  the  cost  of  plant  and  work- 
ing. This  paper  will  probably  be  printed  in  full.  In  the  conver- 
sation which  followed,  a  representative  of  Messrs.  Smith  and 
Forrest,  blood  albumen  makers,  gave  some  interesting  prac- 
tical details  of  the  manufacture.  The  present  price  of  an  ox's 
"^blood  was  Qd.,  and  the  price  of  albumen  to  wholesale  dealers 
was  IS.  6d.  per  lb.,  the  utensils  were  much  more  costly  than 
the  author  of  the  paper  assumed.  Sheep's  blood  did  not  give 
so  good  an  albumen  as  ox's  blood,  it  was  weaker,  and  did 
not  keep  well,  going  opaque  or  mildewy;  it  was  believed  that 
horse's  blood  gave  the  best  albumen  of  all.  Pig's  blood  gave 
a  very  inferior  albumen;  although  the  scrum  was  quite  clear, 
the  albumen  was  always  of  a  bad  colour.  Albumen  was 
much  improved  in  colour  by  exposure  to  the  sunlight;  no 
chemicals  could  bleach  it  Albumen  was  injured  easily,  and 
it  was  not  evident  why;  a  cask  of  albumen  could  not  cross 
the  equator  and  back  without  being  completely  spoiled  for 
printers'  purposes;  it  was  not  wise  to  keep  albumen  more 
than  a  year  or  so,  for  even  well  stored  it  was  injured  before 
two  years  old.  The  serum  could  not  be  cleared  from  red 
globules  by  any  sort  of  filtration  or  precipitation;  if  it  would 
not  clear  itself  by  deposition,  it  could  not  be  cleared.  It  was 
best  on  drying  the  serum  to  submit  it  at  once  to  a  temperature 
of  icX)"  F.  to  check  any  tendency  to  decomposition,  and  finish 
the  drj'ing  at  a  lower  temperature.  A  member  drew  attention 
to  the  fact  that  the  clot  left  after  the  serum  had  drained  off 
contained  70  or  80  per  cent,  of  liquid;  the  real  improvement 
to  be  aimed  at  was  to  utilize  this  mass  of  albumen  which  was 
lost,  for  it  was  shewn  that  the  dark  coloured  albumen  obtained 
by  pressing  the  serum  out  of  the  clot  was  worth  so  little,  that 
it  did  not  repay  the  expense  of  extraction ;  it  was  better  to  use 
the  clot  up  for  manure.  It  was  incidentally  mentioned,  that 
however  much  albumen,  or  anything  else  was  removed  from 
the  blood,  the  Turkey  red  dyers  found  it  quite  as  good  for 
their  requirements  as  in  its  original  condition,  a  statement 
which  did  not  surprise  one  or  two  practical  chemists. 


l82 


THE  TEXTILE  COLOUR/ST 


The  paper  was  referred  to  the  chairman  to  report  u 
the  report  will  be  awaited  for  with  some  interest,  as  it  is 
known  the  reporter  can  communicate  interesting  particulars 
upon  some  little  known  properties  of  albumen. 

The  section  passed  a  resolution  recommending  the  Council 
of  the  Society  to  publish  a  list  of  prize  questions  for  essays. 
If  the  Council  should  approve  of  this  step,  we  shall  be  glad 
to  give  publicity  to  the  particulars. 


Q.    British  and  Foreign  Patents^  from  the  Commissioners 

of  Patents  Jourftal^  January  2ist  to  February  iSih^  iSy6, 

inclusive. 

Bleaching. 

2918.     Alexander  Melville  Clark,  of  53,  Chancery  Lane,  in 
county  of  Middlesex,  Patent  Agent,  for  an  invention  of  * 
improvement  in   bleaching  vegetable  fibrous  substances." — , 
communication  to  him  from  abroad  by  Charles  Louis  Joseph 
Coinsin-Bordat,  of  Paris,  Francc^Dated  i8th  August,  1S75. — 
This  patent  has  passed  the  Great  Seal 

3669.  Thomas  James  Smith,  of  the  firm  of  Robertson,  Brooman, 
and  Company,  of  166,  Fleet  Street,  in  the  city  of  London,  Patent 
Agents,  Itas  given  notice  to  proceed  in  respect  of  the  invention 
of '*  Improvements  in  bleaching  wool  and  silk." — A  communi- 
cation to  him  from  abroad  by  Cyi^rien  Marie  Tessie  du  Motay, 
of  23,  Boulevard  de  Strasbourg,  Paris,  France,  Chemist 

38569.     L.  CoRVN,  of  Ghent,  for  "A  new  mode  of  applying  sti 
bleaching." — Dated  4th  January,  1876. — Belgian  patent 

38640.  C.  L.  J.  CoiNSiN-BoRDAT,  a  patent  of  improvement  for 
"  Bleaching  vegetable  textile  substances  by  a  decolouring 
paste." — Dated  i3ih  January,  1876.  —  (Original  patent,  i8th 
August,  1875). — Belgian  patent. 
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Steaming  and  Ageing. 

3943.     Edward  James  Jones,  of  Uie  firm  of  James  Black  an 

Company,  Calico  Printers,  of  Dalmonach  Works,  in  the  county  of 

Dumbarton,  North  Britain,  for  an  invention  of  '•  Improvements 
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in  apparatus  for  ageing  or  steaming  woven  or  other  web  fabrics 
or  yams." — Dated  31st  August,  1875. — This  patent  has  passed 
the  Great  Seal 

3328.  Samuel  Knowles,  of  Totlington,  near  Bury,  in  the  county 
of  Lancaster,  Calico  Printer,  and  James  Kay,  of  Bury  aforesaid, 
Engineer,  have  given  notice  to  proceed  in  respect  of  the  inven- 
tion of  '*  Improvements  in  apparatus  for  drying,  stretching, 
steaming,  and  ageing  woven  fabrics,  and  for  drying  fibrous 
materials  and  otlier  substances." 

3517.  William  Holt,  of  Halifax,  in  the  county  of  York,  Dyer  and 
Finisher,  has  given  notice  to  proceed  in  rcsijcct  of  the  invention 
of  '*  Improvemets  in  apparatus  for  steaming  textile  fabrics  and 
yams  or  warps^" 

250.  William  Mather,  of  the  firm  of  Messieurs  Mather  and  Piatt, 
of  Salford,  in  the  county  of  Lancaster,  Engineer,  for  an  invention 
of  **  Improvements  in  apparatus  for  steaming  printed  fabrics." — 
Dated  21st  January,  1876. 

269.  Oates  InghaiM,  of  the  firm  of  Gates,  Ingham,  and  Sons,  of 
Bradford,  in  the  county  of  York,  Dyers  and  Finishers,  and 
Charles  Herbert  Holt,  of  Huddcrsfield,  in  the  same  county, 
Engineer,  for  an  invention  of  "  A  new  or  improved  method  of 
and  apparatus  for  steaming  or  "blowing*  woven  fabrics  in  the 
piocess  of  dyeing  and  finishing." — Dated  24th  January,  1876. — 
Provisional  protection  has  been  granted  to  this  patent. 

56.  IC  Thierrv-Mieg,  of  Paris,  for  "An  improved  apparatus  for 
&xing  colours  on  fabrics  by  steam  and  hot  air." — 3  years. — Dated 
23rd  May,  1875. — Grand  Duchy  of  Baden. 


Apparatus  and  Processes  for  Dyeing  and  Printing. 

2845.  Richard  Marsden,  John  Day  Marsden,  and  Henry 
Marsden,  of  Dewsbury,  in  the  county  of  York,  for  an  invention 
of  "Improvements  in  machinery  or  apparatus  for  dyeing,  washing, 
and  scouring  fabrics." — Dated  i2tli  Auuust,  1875. — This  patent 
has  passed  the  Great  Seal. 

3483.  John  Henry  Johnson,  of  47,  Lincoln's  Inn  Fields,  in  the 
county  of  Middlesex,  Gentleman,  has  given  notice  to  proceed 
in  respect  of  the  invention  of  "Improvements  in  machinery 
or  apparatus  for  printing  textile  fabrics  and  other  fabrics  or 
articles,  and  in  means  employed  in  connection  therewith." — 
A  communication  to  him  from  abroad  by  iVlbert  Aime  Francois 
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Le  Tellier,  and  Louis  D^ir^  Verstraet,  of  Paris,  in  the  repul 
of  France. 

4134.  To  James  Hummerston,  of  Leeds,  in  the  county  of  York," 
for  the  invention  of  "A  new  or  improved  machine  for  printing 
on  paper,  floor-cloths,  and  woollen  or  other  woven  or  felted 
fabrics." — Provisional  protection  has  been  granted  to  this  patent 

229.  George  Rvdill,  of  Grove  House,  Dewsbury,  in  the  county  of 
York,  for  an  invention  of  "Improvements  in  machinery  and 
apparatus  for  dyeing,  staining,  and  drying  animal  and  vegetable 
substances,  and  for  bleaching  purposes." — Dated  20th  Januaiy^^ 
1873. — This  patent  has  become  void. 

171,728.     Harris  Howard,  of  Cincinnati,  Ohio,  assignor  of  om 
half  of  his  right  to  F.  R.  Thompson,  of  the  same  place,  for 
"Padding  Fabrics." — Application  filed  nth  November,  1875. 
American  patent 

Claim. — "As  a  new  article  of  numufacture,  the  padding  matenal  com- 
posed of  alternate  layers  of  glyoerined  paper  and  cotton  or  other  batting  or 
wadding,  substantially  as  set  forth." 

32.  A.  Chiffray,  of  Maromme,  for  "Improvements  in  his  process 
for  printing  colours  on  both  sides  of  fabrics,  and  for  obtaining 
ribs  thereon,  as  patented  on  the  17th  December,  1872." — 3 
years. — Dated  6ih  April,  1873. — Grand  Duchy  of  Baden. 

38,636.  G.  Cleis  &  Co.,  for  an  imported  invention  of  *'A  direct 
process  of  painting  stuflTs  or  tissues." — Dated  13th  January, 
1876. — (French  patent,  6th  July,  1875). — Belgian  patent 


Copper  Rollers  and  Engraving. 

4515.    Henry  Wilde,  of  Manchester,  in  the  county  of  Lancaster, 

Engineer,  has  given  notice  to  proceed  in  respect  of  tlie  in\*en- 
tion  of  "improvements  in  the  manufacture  of  metal  rollers  for 
printing  calico  and  other  textile  fabrics,  part  of  which  is  applica- 
ble to  the  refining  of  copper." 

4524.  William  Robert  Lake,  of  the  firm  of  Haseltine,  Lake,  and 
Co.,  Patent  Agents,  Southampton  Buildings,  London,  for  an 
invention  of  "Improvements  in  pantograph  engraving  machines." 
— A  communication  to  him  from  abroad  by  John  Hope,  of 
Providence,  Rhode  Island,  United  States  of  America. — Dated 
29th  December,  1875. — This  patent  has  passed  the  Great  Seal 

364.  Thomas  Nixon,  Pentagraph  Engraver  to  Messrs.  John  Oir 
Ewing  &  Co.,  of  Alexandria,  in  the  county  of  Dumbarton, 
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North  Britain,  for  an  invention  of  "Improvements  inpentagraph 
cngraung  machines." — Dated  29th  January,  1876. 


Preparation  and  Treatment  of  Colouring  Iilatters. 

420.  Joseph  Clayton,  of  RadcUffe,  in  the  county  of  Lancaster,  for 
an  invention  of  "  An  improved  paste  for  fixing  and  brightening 
aniline  and  pigment  colours  in  printing  on  cotton,  woollen,  silk, 
or  mixed  fabrics." — Dated  loth  Februar)%  1S69. — The  stamp 
duty  of  ;£"ioo  has  been  paid  on  this  patent. 

2713.  John  Auchinvole,  of  Glasgow,  in  the  coimty  of  Lanark, 
North  Britain,  Merchant,  for  an  invention  of  "Improvements  in 
recovering  surplus  indigo  from  textile  materials  or  fabrics." — A 
commimication  to  him  from  abroad  by  Camile  Bouhon,  residing 
at  Ensival,  in  Belgium. — Dated  31st  July,  1875. — This  patent 
has  passed  the  Great  Seal 

3340.  Alfred  Weigel,  of  21,  Mark  Lane,  in  the  city  of  London, 
has  given  notice  to  proceed  in  respect  of  the  invention  of 
** Improvements  in  the  production  of  certain  colouring  matters." 

4208.  George  Hill  Underwood,  of  Manchester,  v\  the  county 
of  Lancaster,  has  given  notice  to  proceed  in  respect  of  the 
invention  of  "Improvements  in  the  treatment  of  indigo  for 
dyeing  and  printing. 

4484.  Horace  Mountford  Wilkinson,  of  3,  Place  des  Barri- 
cades, in  the  city  of  Brussels,  in  the  kingdom  of  Belgium,  at 
present  residing  at  5,  Charlotte  Street,  Portland  Place,  in  the 
county  of  Middlesex,  for  the  invention  of  "The  manufacture  of 
a  new  ink,  applicable  also  for  dyeing,  colouring,  and  other 
purposes." — A  communication  to  him  from  abroad  by  Camile 
Joly,  of  Rue  d'Anderiecht,  No.  3,  Brussels. — Provisional  pro- 
tection has  been  granted  to  this  patent 

44.  Justus  Wolff,  of  Wyke,  near  Bradford,  Consulting  and 
Engineering  Chemist,  and  Ralph  Betley,  of  Wigan,  Analytical 
and  Consulting  Chemist,  have  given  notice  to  proceed  in  respect 
of  the  invention  of  "Improvements  in  the  production  of  colour- 
ing matters  capable  of  being  employed  for  the  purpose  of  dyeing 
and  printing." 

338.  Ivan  Levinstein,  of  Manchester,  in  the  county  of  Lancaster, 
Colour  and  Chemical  Manufacturer,  for  an  invention  of  "Im- 
provements in  the  application  and  treatment  of  residues  arising 
from  the  nunufactiure  of  magenta." — Dated  20th  January,  1876. 
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313.  Justus  Wolff,  of  Wyke,  near  Bradford,  Consulting  and 
Engineering  Chemist,  and  Ralph  Betlev,  of  Wigan,  Anal3rticaJ 
and  Consulting  Chemist,  for  an  invention  of  "Improvements  in 
the  production  of  aniline  dyes." — Dated  26th  January,  1876. — 
Notice  to  proceed  has  been  given. 

670.  Joseph  Firth,  of  Leeds,  in  the  county  of  York,  for  an  inven- 
tion of  '*  Improved  apparatus  for  use  in  dyeing  fabrics  indigo 
blue." — Dated  17th  February,  1876. 

31,     Dr.  MiTSCHERLiCH,  of  Siuslcbcn,  for  "A  process  of  extrac 
tannine  by  means  of  sulphurous  acid," — 3  years. — Dated  6th 
April,  1875. — Grand  Duchy  of  Badca 

171,787.  Otto  Fiorillo,  of  Baltimore,  Md.,  for  "Processes  o 
manuiacturing  aniline  bronzes." — Application  filed  8th  Dec, 
1875. — American  patent 

Bruf. — "  The  process  of  manufacturing  various  aniline  bronzes,  especially 
golden  bronze,  by  dissolving  ciniline-retl  and  aniline -purple  in  alcohol,  and 
adding  benzoic  acid,  then  boiling  and  adding  gom-benioin  until  the  colour 
changes  from  green  to  golden  bronze. " 

Claim, — **l,    the  process  of  nuuiufiLcturing  bronze  point  or  colour  of 
various  shades  by  mixing  benzoic  acid  ^nlh  aniline  colours,  substantially  as 
and  for  the  purpose  Iiereiubefore  ict  forth.     2,  the  process  of  manufact 
aniline  bronze  herein  described*  consisting  in,  firbl,  dissolving  aniline 
and  aniline- purple  in  alcohol ;  secondly,  adding  benzoic  acid  ;  thirdly,  boili 
the  mixture ;    fourthly,    adding   gum-benzoin  ;    and,    fifthly,    boiling 
mixtture  until  the  colour  changes  from  green  to  a  golden  bronxe." 

Wool  Treatments. 

4088.  Edwin  Powley  Alexander,  of  14,  Soutliampton  Buildings, 
in  the  county  of  Middlesex,  Consulting  Engineer  and  Patent 
Agent,  for  an  invention  of  "A  new  or  improved  mode  or  method 
of  and  apparatus  for  effecting  the  carbonization  of  vegetable 
materials  contained  in  wool,  woollen  rags,  or  other  animal 
substances." — A  communication  to  him  from  abroad  by  Daniel 
Michel,  of  Paris,  in  the  republic  of  France,  Woollen  Waste 
Manufacturer. — Dated  25ih  November,  1875. — This  patent  has 
passed  the  Great  Seal. 

4168.  Alfred  Ford,  of  19,  Blandford  Square,  in  tlie  county 
Middlesex,  Gentleman,  for  an  invention  of  "Improvements  in 
the  method  of  cleansing  wool,  and  of  recovering  the  products." 
Dated  2nd  December,  1875. — This  patent  has  passed  the  Great 
Seal. 

24a.    George  Henry  Nussey  and  William  Bradshaw 
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MAN,  bolli  of  Leeds,  in  the  county  of  York,  for  an  invention  of 
"Improvements  in  machinery  or  apparatuis  for  pressing  woollen 
and  other  woven  or  felted  fabrics." — Dated  21st  January,  1876. 

Yams,  HankSj  Cops. 

3319.  William  Reid,  Manager  to  Messrs.  Donald  Matheson  and 
Co.,  of  Govan  Croft  Dye  Works,  in  the  county  of  Lanark, 
North  Britain,  has  given  notice  to  proceed  in  respect  of  the 
invention  of  *•  Improvements  in  apparatus  to  be  used  in  con- 
nection with  the  various  processes  of  treating  yams  with  liquids." 

i66.  Sidney  Emslev,  Agent,  of  Bradford,  and  Samuel  Smith, 
Machine  Maker,  of  Low  Bridge  Works,  Keighley,  both  in  the 
county  of  York,  for  an  invention  of  "Improvements  in  winding 
and  gassing  yams,  and  in  apparatus  connected  therewith." — 
Dated  15111  January,  1876. 

468.  Charles  Toussaint,  one  of  the  firm  of  Toussaint,  Levy,  and 
Co.,  of  Saint  Di^,  in  the  department  of  the  Vosges,  France, 
Manufacturer,  for  an  invention  of  ** Improvements  in  bleaching 
cotton  on  shuttle  cops,  bobbins,  or  in  hanks." — Dated  sth 
February,  1876. 

46.  K.  GoHRUNG,  of  Stuttgart,  for  "An  apparatus  for  washing, 
bleaching,  and  dyeing  yarn  in  cops." — 3  years. — Dated  Sth 
May,  1875. — Grand  Duchy  of  Baden. 

38.  C.  Hauser  and  Son,  of  Vienna,  for  "Dyeing  raw  cotton  and 
spinning  threads  of  mixed  colours." — 1  year. — (Public), — Dated 
4th  August,  1875. — Austrain  patent. 

Finishing  Processes. 

326.  Robert  Gilles  Lowndes,  of  the  firm  of  James  Young  and 
Sons,  Bleachers  and  Finishers,  of  Auldhouscfield  and  Crofthead, 
both  in  the  county  of  Renfrew,  North  Britain,  and  Malcolm 
M.  Callum,  of  Barrhead,  also  in  the  county  of  Renfrew, 
Machinist,  for  an  invention  of  '*  Improvements  in  machinery  or 
apparatus  to  be  employed  for  finishing  textile  or  other  fabrics." 
— Dated  25th  January,  1869. — This  patent  has  become  void. 

134.  Frederick  John  Trippe,  of  Soutiiampton,  in  the  county  of 
Southampton,  Woollen  Draper,  for  an  invention  of  "An  improved 
machine  for  cutting  textile  fabrics  into  small  portions  for  pat- 
terns, samples,  and  other  purposes." — Dated  13th  January, 
1873. — This  patent  has  become  void. 
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3425.  Samuxl  Brentnall,  of  Manchester,  Merchant,  and  Johm 
Smith  Raworth,  of  Manchester,  Engineer,  have  given  notice 
to  proceed  in  respect  of  the  invention  of  "Improvements  in 
machines  for  beetling  and  finishing  textile  fabrics." 

3512.  Robert  Burlison,  Mechanic,  and  James  Whitaker,  Cora- 
mission  Agent,  both  of  Bradford,  in  the  county  of  York,  have 
given  notice  to  proceed  in  respect  of  the  invention  of  "Improve- 
ments in  tentering  and  drying  machines." 

3571.  John  Walsh,  of  Halifax,  in  the  county  of  York,  Presser, 
and  Charles  William  Stead,  of  the  same  place.  Machine 
Maker,  have  given  notice  to  proceed  in  respect  of  the  invention 
of  "Improvements  in  machinery  or  apparatus  for  'papering 
piece  goods  or  woven  iabrics  for  pressing  and  taking  the  pa 
out  after  pressing." 

4454.  William  Kempe  and  Arthur  Kempe,  both  of  Holbeck 
Mills,  Leeds,  in  the  county  of  York,  have  given  notice  to 
proceed  in  respect  of  the  invention  of  "Improvements  in 
raising  the  nap  upon  cloths  and  fabrics,  and  in  apparatus 
employed  therein." 

To  Maximilian  Zingler,  of  19,  Buckland  Crescent,  Belsize 
Park,  in  the  county  of  Middlesex,  for  the  invention  of  *'Improve- 
menLs  in  the  manufacture  of  vami.sh,  applicable  also  to  sizing 
and  waterproofings  for  textile  fabrics." 

The   Rosamond  Woollen  Company  (assignee  of  C.  E 
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Scrimgeour),  of  Almonte,  Ont,  for  "A  process  and  apparatus 
for  finishing  cloth."     (Procdde'  et  appareil  pour  parachever 
drap.) — 5   years. —  Dated    nth  November,    1875. — Canadii 
patent. 

Claim. — •'  1st,  subjecting  the  cloth  in  the  process  of  finishing  to  the  action' 
of  vaiwur  generated  from  water  in  a  close  vessel  by  the  injection  of  steun 
under  pressure,  and,  the  combination  of  a  perforated  vapour  diilributing 
cylinder  D,  with  its  box  E,  or  other  device  for  vapourizing  the  cloth,  and  a 
close  water  tank  A.  for  generating  vapour  connected  thereto  by  a  jripc  C, 
and  ha\nng  a  steam  inlet  pipe  B,  for  connection  with  a  boiler." 

6829.  S.  C.  Talcott,  of  Ashtabula,  Ohio,  for  *' Measuring  packaged 
fabrics." — Patent  No.  165,131,  dated  29th  June,  1875. — Appli- 
cation filed  30th  September,  1875. — American  patent 

Claim. — *'ist,  the  preparation  of  fabrics  for  sale  and  inventory  by  mcasa- 
ring,  graduation,  notation,  and  packaging,  substantially  as  described,  a,  in 
combination  with  the  graduation  and  notation,  transverse  guide-lines,  to 
facilitate  the  folding  or  severance  of  the  fabric  without  bias,  substantially 
as  described. 
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No.  4--APRIL,  1876. 


Xotes  on  the  Composition  and  Testing  of  Tin  Red  Liquors,* 
BY  MR.   J.   W.   JONES. 


The  object  of  the  writer  in  drawing  attention  to  the  com- 
position of  tin  red  liquors  is  to  suggest  the  probable  cause  of 
those  irregularities  in  dyed  reds  containing  quantities  of  tin 
cr)^tals,  varying  from  3  to  4  oz.  up  to  i  lb.  per  gallon,  which 
must  at  one  time  or  another  have  occupied  the  attention  of 
almost  every  person  connected  with  the  management  of  a 
printworks;  and  to  suggest  at  the  same  time  a  method  by 
which  these  irregularities  may  be  avoided. 

The  first  point  to  be  noted  is,  that  the  capabih'ty  of  any 
red  liquor  to  "stand"  tin  crystals  is  in  the  inverse  ratio  of  the 
amount  of  sulphuric  acid  present  in  such  red  h'quor,  or  to  ex- 
plain more  clearly,  to  a  red  liquor  consisting  of  acetate  of 
alumina  alone,  tin  cr>'stalsup  to  i  lb.  or  even  i^  lb.  per  gallon 
can  be  added  and  the  red  will  still  be  full  and  bright,  while 
on  the  contrary,  to  a  red  liquor  containing  above  a  certain 
percentage  of  sulphuric  acid,  present  in  the  case  of  mordants 
made  with  common  alum  as  a  double  sulphate  of  alumina  and 
potash,  or  more  commonly,  double  sulphate  of  alumina  and 
ammonia,  according  to  the  kind  of  alum  employed,  and  in 
case  of  mordants  made  witli  cake  alum  as  sulphate  of  alumina, 
a  very  moderate  quantity  of  tin  crystals  not  exceeding  2  or 
3  oz.  per  gallon  cannot  be  added  without  the  red  immediately 

•  Communicated  by  the  author. 
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losing  body  and  becoming  sensibly  poorer  in  shade.  It  do 
not  make  the  slightest  difference  how  the  acetate  of  alumina 
is  produced,  whether  by  dissolving  alumina  hydrate  in  acetic 
acid  or  by  double  decomposition,  the  reds  with  tin  crj'stals 
will  always  be  good,  it  being  only  requisite  in  the  latter  cas 
that  the  sulphates  be  perfectly  decomposed. 

The  following  shews  the  composition  of,  and  percentage  o! 
sulphuric  acid  in,  six  mordants  all  carefully  made  and 
estimated  several  times  to  ensure  correctness,  accompanied  by 
observations  on  the  reds  they  yielded  when  printed  with  i  lb. 
tin  crystals  per  gallon,  and  will  ser\'C  to  demonstrate 
assertion  more  clearly: — 

Mordant  No.  1. 

I  gallon  pyrolignite  of  lime,  so**  Tw. 

2j^  lb.  alum. 
Percentage  of  sulphuric  acid,  '670. 

This  mordant  gave  a  very  full,  bright  red,  scarcely  so  bright, 
however,  as  that  furnished  by  No.  2. 

Mordant  No.  2. 

I  gallon  pyrolignite  of  lime,  15"*  Tw. 

2^  lb.  alum. 
Percentage  of  sulphuric  acid,  2'S2i. 
This  mordant  gave  an  excellent  red,  full  and  bright. 

Mordant  No.  3. 

I  gallon  pyrolignite  of  lime,  11"  Tw. 

zj4  lb.  alum. 
Percentage  of  sulphuric  acid,  6-512. 
This  mordant  gave  an  exceedingly  poor,  uneven  red, 

Mordant  No.  4. 

1  gallon  water. 
s}^  lb.  cake  alum. 

2  %  lb.  acetate  of  lead. 
J^  lb.  soda  ash. 

Percentage  of  sulphuric  acid,  4*17. 
Gave  a  red  similar  to  that  of  mordant  3. 
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Mordant  No.  5. 

I  gallon  water. 

3^:^  lb.  cake  alum. 

3j^  11).  acetate  of  lead. 

8>4  02.  soda  ash. 

4^  oz.  roclc  salt 
Percentage  of  sulphuric  acid,  3'925. 
Gave  a  red  similar  to  that  of  mordant  3. 

Mordant  No.  6. 

I  gallon  waier. 

3  lb.  alum. 

2^  lb.  acetate  of  lead. 
Percentage  of  sulphuric  acid,  812. 
Gave  the  worst  red  of  all. 

All  of  these  mordants  when  printed  without  tin  crystals 
gave  good  reds,  No.  4  being  the  brightest. 

To  test  this  point  still  more  thoroughly,  two  variations  of 
mordant  No.  4  were  made  by  giving  in  the  one  case  3^  lb., 
and  in  the  other  4>i  lb.,  instead  of  2%  lb.  acetate  of  lead 
present  In  the  case  of  tlie  mordant  to  which  4j4  lb.  was 
given^  there  was  an  excess  of  acetate  of  lead ;  both  gave  full 
good  reds  when  printed  with  i  lb.  tin  crystals  per  gallon, 
while  mordant  No.  4,  printed  at  the  same  time,  was  very 
inferior. 

The  estimation  of  Hcrvcy's  tin  red  liquor  gave  2*911  per 
cent,  and  that  of  TumbuU's  red  liquor,  in  use  chiefly  in 
Scotland,  gave  2*68  per  cent  of  sulphuric  acid.  (For  these 
two  estimations  I  am  indebted  to  a  friend). 

Accepting  as  true,  then,  that  the  presence  of  too  great  a 
proportion  of  sulphuric  acid  in  tin  red  liquids  is  prejudicial, 
we  naturally  demand  (i)  is  there  an  advantage  in  having  any 
sulphuric  acid  present,  and  {2)  if  so,  up  to  what  percentage  can 
it  be  admitted  without  the  mordant  losing  its  power  of  standing 
tin  crystals,  (3)  what  is  the  probable  action  of  the  sulphates? 

In  answer  to  the  first  question  it  must  be  observed  that  the 
reds  made  from  mordants  containing  a  small  percentage  of 
sulphuric  acid  are  always  rather  brighter  than  those  made 
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from  perfectly  decomposed  mordants,  sec  observations  on 
mordant  No.  i.  The  result  of  various  trials  has  led  the  writer 
to  believe  that  with  mordants  containing  more  than  from 
3  to  325  per  cent,  there  is  a  great  danger  of  the  reds 
coming  up  poor  and  uneven,  especially  if  containing  more 
than  4  oz.  of  tin  crystals  per  gallon,  and  the  best  of  all  is  one 
containing,  like  mordant  No.  2,  about  25  percent,  only  of 
sulphuric  acid ;  but  in  considering  the  action  of  the  sulphates, 
we  shall  have  occasion  to  speak  further  upon  this  question. 

Wc  come  now  to  consider  the  part  played  by  the  sulphates, 
and  it  may  be  remarked  that  it  is  impossible  to  speak  on 
question  with  any  great  d^ree  of  certainty,  the  exact  com 
sition  of  a  common  red  liquor  even  not  being  as  yet  known 
with  certainty,  but  from  experiments  I  have  made,  it  is  certain 
that  the  proportion  of  sulphuric  acid  existing  as  sulphate  of 
ammonia  in  any  mordant,  in  the  making  of  which  common 
alum  has  been  employed,  has  no  injurious  action  in  the  ca 
of  reds  containing  tin  crystals. 

According  to  Schiitzcnberger,  a  mordant  made  from  cake 
alum  and  acetate  of  lead  contains  a  trace  of  sulphate  of  lead ; 
I  basic  sulphate  of  alumina  in  a  variable  quantity,  accordingly 

as  more  or  less  of  the  cake  alum  is  decomposed  (which  basic 
f  sulphate  we  know  from  a  direct  experiment  of  Mons.  D. 

f  Kocchlin  is  an  excellent  mordant);  also  basic  acetate  of  alu- 

mina and  free  acetic  acid;  and  it  appears  at  least  probable 
I  that  the  cause  of  mordants  containing  above  a  certain  per- 

)  centage  of  sulphate  of  alumina  giving  bad  reds  when  printed 

with  tin  crystals,  is  that  although  when  printed  without  tin 
/  crystals,  the  excess  of  cake  alum  is  formed  into  basic  sulphate 

I  of  alumina,  on  the  contrar>',  when  tin  crystals  are  added,  tlie 

]  free  hydrochloric  acid  which  is  developed  by  their  decompo- 

1  sition   prevents,  by  itself  combining  with  a  portion  of  the 

alumina,  this  formation   of  the  basic   sulphate,  and  as  the 
neutral  sulphate,  which  in  that  case  remains  unchanged,  cannot 
I  act  as  a  mordant,  there  must  necessarily  be  a  weakening  of 

such  red  liquor,  the  greater  the  more  sulphate  of  alumina  it 
contains.  This  explanation  seems  the  most  probable,  but 
it  is  only  a  question  of  theoretical  interest 
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The  importance  of  having  a  well-made  mordant  for  reds 
containing  tin  cr>'stals  is  great,  not  only  because  it  gives  a 
brighter  and  fuller  red,  but  because  witli  such  a  mordant,  the 
reds  can  be  worked  comparatively  weak  and  still  give  better 
shades,  and  require  less  dyestuffthan  much  stronger  reds  made 
from  mordants  of  inferior  composition.  If  the  mordants  are 
made  from  cake  alum,  much  greater  care  is  required  in  em- 
ploying tlicm,  as  it  is  well  known  that  cake  alum  is  very 
irregular  in  its  composition,  sometimes  being  much  more  acid 
than  at  other  times,  for  this  reason  the  red  liquors  made  from 
it  should  be  very  carefully  tested  before  being  used. 

The  red  liquors  can,  of  course,  be  tested  by  printing  a 
colour  made  from  them,  and  containing,  say  i  lb.  tin  crystals 
per  gallon,  and  dyeing  it  along  with  a  type  red  liquor;  but  in 
works  where  there  is  a  chemist  it  is  much  more  expeditious, 
ajid  quite  as  certain  to  have  a  careful  estimation  of  the  amount 
of  sulphuric  acid  made,  and  to  use  for  reds  containing  tin 
crystals  only  such  red  liquors  as  contain  less  than  3  per  cent, 
if  made  from  common  alum,  and  a  proportionably  smaller 
percentage  if  made  from  sulphate  of  alumina  or  cake  alum  as 
it  is  generally  called.  The  writer  knows  of  one  printworks 
where,  since  the  introduction  of  this  method  of  testing  the  red 
liquors  some  two  or  tliree  years  ago,  there  has  not  been  a 
single  case  of  reds  containing  tin  crystals  coming  up  poor  and 
under  dyed. 


2.     On  the  Recoiery  of  Indigo  from  Spent  Vats. 

BY  MR.  G.    IL    UNDERWOOD* 


After  the  lime  and  copperas  vat  used  in  dyeing  calico  has 
been  as  far  exhausted  as  is  practicable,  there  still  remains  a 
quantity  of  indigo,  both  in  solution  and  with  the  insolubN 

*  Commanicatcd  by  the  Aullior. 
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residue,  at  the  bottom  of  the  vat  which  well  repays  the 
of  recovering  it  With  regard  to  that  which  remains  in  solu- 
tion, the  usual  custom  is  to  allow  the  vat  to  settle  well,  and 
pump  the  clear  liquor  into  an  adjoining  empty  vat,  and  employ 
it  in  setting  a  new  vat,  instead  of  the  same  quantity  of  water. 
The  insoluble  matter  at  the  bottom  may  be  treated  by  three 
different  methods. 

(i.)  It  was  proposed  to  treat  the  whole  residue  with  an 
excess  of  muriatic  acid,  which  would  dissolve  the  Hme,  iron, 
and  copper,  and  leave  the  indigo  insoluble.  This  simple 
process  does  not,  however,  succeed  in  practice,  a  large  quantity 
of  acid  is  required  to  neutralize  the  lime,  and  it  does  not  dis- 
solve the  sulphate  of  lime,  sand,  organic  matters,  lint,  or  fibre, 
which  form  a  considerable  portion  of  the  bottoms,  so  that  a 
small  quantity  of  indigo  is  left  diffused  tlirough  a  mass  of 
foreign  matters,  in  which  it  is  so  buried  and  hidden  as  to 
nearly  valueless. 

(2.)  The  cold  water  process  is  worked  by  having  a  number 
of  pits  or  receptacles  of  large  size  at  a  lower  level  than  the 
dyeing  vats,  and  in  communication  with  them.  The  vat 
bottoms  arc  mixed  with  water,  and  well  agitated.  When  the 
insoluble  matters  have  subsided,  the  clear  supernatant  fluid 
is  run  into  a  large  pit;  the  bottoms  are  again  raked  up  with 
clear  water,  left  to  settle,  and  the  clear  run  into  the  pit,  and 
this  treatment  repeated  as  long  as  any  indigo  is  dissolved 
from  the  bottoms.  The  weak  indigo  solution  is  soon  oxidized 
in  the  pits  and  precipitates;  by  having  a  series  of  pits  at 
different  levels,  and  connected  with  one  another,  tlie  last  pit 
can  be  kept  running  off  water  free  from  indigo.  The  pits  arc 
drawn  off  at  certain  intervals,  and  the  indigo  collected.  This 
process  requires  but  little  attention,  and  costs  nothing  in 
materials,  but  it  will  be  shewn  that  it  is  not  successful  in  e 
trading  the  whole  of  the  indrgo  from  the  residues. 

(3.)  The  hot  process  consists  in  heating  the  vat  bottoms 
with  caustic  soda  and  orpiment^  and  is  the  best  process  where 
there  is  not  room  or  convenience  for  the  construction  of 
settling  pits,  and  may  perhaps  be  the  best  under  any  circum- 
stances.   The  bottoms  are  placed  in  iron  boiling  vats,  which 
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arc  of  such  a  size  that  one  boih'ng  vat  is  sufficiently  large  for 
the  treatmeiU  of  one  dye  vat,  and  there  may  be  as  many  as 
necessary.  The  boiling  vats  are  provided  with  plug  holes  at 
various  distances  from  the  bottom.  A  stock  reducing  liquor 
is  made  by  taking  in  the  proportion  of  l  ib.  orpiment,  I  gallon 
of  strong  caustic  soda,  and  J^  a  gallon  of  water;  the  orpiment 
is  finely  ground,  and  the  whole  boiled  by  steam  in  an  iron 
vessel  until  solution  is  effected ;  it  is  usual  to  prepare  about 
30  gallons  of  the  reducing  liquor  at  one  operation.  From  3 
to  4  quarts  of  this  reducing  liquor  are  added  to  the  contents 
of  the  boiling  vat,  which  are  well  raked  up,  and  thoroughly 
boiled.  The  steam  being  turned  off,  the  contents  are  allowed 
to  settle,  and  drawn  oft"  by  tlic  plug  holes  into  a  cistern,  and 
thence  pumped  up  into  spouts  leading  into  receivers  placed 
10  or  12  ft.  above  the  dyehousc  level.  The  spouts  are  pur- 
posely made  broad  and  shallow,  so  as  to  cause  the  liquid  to 
come  as  much  as  possible  into  contact  with  the  air;  the  indigo 
in  solution  is  speedily  oxidized,  becomes  insoluble,  and  settles 
to  the  bottom  of  the  receivers.  The  clear  and  hot  liquor  from 
which  the  indigo  has  been  deposited,  is  used  instead  of  water 
in  the  boiling  up  of  a  fresh  lot  of  bottoms,  or  re-boiling  a  lot 
already  treated.  If  the  indigo  vats  have  been  well  set,  and 
well  dipped  out,  it  will  be  found  that  from  five  to  seven  times 
boiling  witli  the  orpiment  liquor  will  be  required  to  remove 
all  the  indigo  from  the  bottoms,  but  there  may  be  cases  which 
demand  t^velve  or  fourteen  successive  boilings. 

If  the  cold  water  process  is  the  cheapest  in  materials,  it  may 
be  said  in  favour  of  the  hot  process  that  it  is  more  rapid  in 
action,  and  extracts  more  indigo  from  the  bottoms.  As  to 
which  of  the  two  processes  is  really  preferable  on  the  score 
of  economy,  it  can  only  be  said  that  much  depends  upon  cir- 
cumstances of  position,  of  quality  of  water,  of  methods  of 
working,  value  of  indigo,  and  space  available.  Experiments 
made  under  favourable  conditions  have  shewn  that  vat 
bottoms  washed  fourteen  times  with  water  and  raked  up  In  an 
exccptionably  perfect  manner  at  every  washing  ceased  to  yield 
indigo  to  water,  white  cloth  not  being  in  the  least  coloured  by 
prolonged  immersion  in  the  liquid.    These  vat  bottoms,  which 
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were  exliausted  as  far  as  cold  water  could  exhaust  them,  were 
transferred  to  the  boiling  vats  and  made  up  to  800  gallons 
Avith  water  and  reducing  h'quor.  When  boiled  in  the  usual 
way  the  first  treatment  shewed  that  there  was  a  suflicicnt 
amount  of  indigo  dissolved  to  make  it  profitable  to  extract, 
and  even  up  to  the  third  boiling  indigo  was  extracted  in 
relatively  large  amounts  from  what  would  be  considered  in 
the  old  process  an  exhausted  and  valueless  material.  To 
ascertain  quickly  whether  a  given  specimen  of  vat  bottoms 
contains  much  or  little  indigo,  the  best  process  is  to  have  the 
vat  and  bottoms  vigorously  raked  up  and  a  sample,  say  one 
quart,  withdrawn;  this  is  mixed  with  250  grains  of  orpiment 
and  a  couple  of  ounces  of  caustic  soda,  and  boiled  in  an  iron 
pan,  tlie  liquid  cooled,  and  then  tested  by  immersing  bits  of 
white  calico  in  the  clear  part.  The  depth  of  shade  which  is 
dyed  in  a  given  time  will  indicate  sufficiently  well  to  the 
experienced  eye  what  is  the  probable  amount  of  indigi 
present 


J.    VANADIUM. 


To  the  Editor  of  the  Textile  Colourist. 

^^ir,— Hanng  read  your  article  on  this  most  curious  and  interesting" 
metal  in  the  March  number  of  the  **Textile  Colourist''  uith  much 
interest,  and  in  view  of  the  most  iniporiaul  part  which  it  is  destined 
to  play,  not  only  in  medicines  and  photography,  but  eminently  in 
tlie  art  of  dyeing  and  printing  silk,  woollen,  and  cotton  fabrics,  a  few 
words  in  reference  to  its  recent  discovery  in  greater  abundance,  and 
its  application  to  calico  printing,  may  not  be  without  interest  to  your 
subscribers^  at  the  same  time  thai  it  records  historically  the  progress 
hitherto  attained. 

We  are  indebted  to  Professor  Roscoe  for  the  discovery  of  vanadium 
in  the  residues  left  after  the  extraction  of  cobalt  by  the  acid  process 
as  lately  conducted  at  the  works,  Mottram  St.  Andrew's,  Cheshire. 

Availing  himself  of  the  use  of  our  furnaces  and  utensils  which  were 
larger  than  the  apparatus,  &c.,  then  at  his  command  in  the  old  Owens 
College,  Quay  Street,  Manchester,  a  quantity  of  diesc  residues  were 
worked  up  early  in  the  year  1867,  and  sufficient  vanadic  acid  was 
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enable  him  to  conduct  his  exhaustive  researches,  and  to 
E  once  and  for  all   the   atomic  weight,  and  the  true  con- 
stituents otihe  various  compounds  of  vanadium. 

AH  the  vanadic  acid  made  having  been  used  up  by  Dr.  Roscoe  in 
these  original  investigations  early  in  the  spring  of  the  year  1870,  a 
larger  batch  of  the  residues  was  put  into  work,  and  about  100  oz. 
of  ^'anadic  acid  was  produced,  the  largest  amount  of  vanadic  acid 
there  had  been  in  tlie  world  up  to  that  date.  From  this  store 
of  100  oz.,  I*rofessor  Roscoe  very  liberally  placed  at  our  disposal 
about  30  oz.,  the  rest  being  required  for  his  further  experiments.  In 
December  of  the  same  year  it  was  sent  up  to  London,  to  the  emi- 
nent metallurgical  firm  of  Johnson,  Matthey,&  Co.,  for  sale,  and  it  may 
be  r^arded  as  an  endcnce  of  the  earnestness  of  purpose  with  which 
ihe  late  Mr.  John  I.ightfoot,  of  Accrington,  conducted  his  experi- 
ments, and  watched  the  advent  of  any  substance  calculated  to  advance 
his  discovery  of  the  l>est  method  of  working  aniline  black,  for  there 
is  little  doubt  that  almost  immediately  aflenvards,  he  must  have  pro- 
cured some  vanadium  oxide  from  this  stock,  for  whiLst  in  his  original 
s|>ecification  for  printing  and  dyeing  fabrics  and  yarns,  and  which  is 
dated  Octol>er  12th,  1870,  vanadium  is  not  mentioned,  yet  in  the 
completed  specification  of  his  patent,  dated  April  12th,  1871,  only 
a  little  over  three  months  after  the  first  lot  of  vanadium  oxide  was 
offered  for  sale,  he  states  the  fact  that  other  metals  and  their  com- 
]x>unds  than  copper,  can  be  used  to  form  aniline  black,  and  amongst 
the  rest  he  enumerates  the  oxide  of  vanadium,  and  in  a  small  work 
by  him  on  anihnc  black,  published  May  ist,  1871,  he  records  some 
interesting  experiments  made  with  various  metals,  and  in  it  he  states 
that  the  best  biack  is  oblamed  by  the  use  of  vanadium. 

It  wxs  without  doubt  because  of  Mr.  John  Lightfoot's  ignorance  of 
the  marvellous  power  |Xissessed  by  the  various  .salts  of  vanadium 
when  brought  into  contact  with  a  mixture  of  aniline  hydrochl orate, 
and  the  chlorates  of  sodium  and  potassium  to  form  aniline  black, 
that  he  did  not  introduce  it  into  the  original  specification  of  his 
patent,  but  between  the  dates,  October  12th,  1870.  and  April  12th, 
187 1,  he  acquired  this  information  when  acting  under  the  advice  of 
his  patent  agent,  who  would  inform  him  that  the  completed  specifi- 
cation of  his  patent  could  only  be  an  amplification  of  his  original 
specification,  but  that  no  new  matter  could  legally  be  introduced  into 
it  Although  he  mentions  that  vanadium  could  be  used,  he  does  not 
claim  its  use  in  his  patent. 

The  high  price  of  vanadium  oxide,  then  60s.  per  oz.,  and  its  ex- 
ceeding rarity,  were  reasons  why  he  would  decline  to  ap|)ly  specially 
for  a  patent  for  its  use  in  the  formation  of  aniline  black ;  indeed  it  is 
on  record  that  about  this  time  he  said  that  by  far  the  best  and  most 
I>owerful  agent  to  use  in  order  to  produce  aniline  black  was  vanadium, 
but  that  tliere  was  not  sufficient  vanadium  in  the  world  to  supply  the 
wonts  of  one  firm  of  calico  printers,  much  less  tlie  requirements  of 
the  whole  trade. 
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It  was  about  this  dale  that  Mr.  Robert  Pinkncy,  of  the  firm 
Blackwood  &  Co.,  London,  requiring  a  substitute  for  copper  for  their 
marking  ink, — inde[H:ndent  of  and  absolutely  in  ignorance  that  the 
late  Mr.  John  Lighubot  was  at  the  same  moment  engaged  experi- 
menting on  the  same  substance  for  the  same  purpose — made  some 
original  investigations  upon  the  use  of  (he  salts  of  vanadium  in  the 
formation  of  a  permanent  black.  Me  found  that  only  a  few  grains 
of  the  chloride  of  vanadium,  say  from  7  to  1 2  grains  for  1  gallon  of 
liquid,  consisting  of  hydrochlorate  of  aniline,  and  chlorate  of  soda, 
were  suflkient  for  the  fornuition of  aniline  black;  and  acting  upon 
the  belief,  that  if  vanadium  was  required,  it  would  be  forthcoming, 
he  applied  for  a  patent  for  the  use  of  the  salts  of  vanadium  in  the 
formation  of  aniline  black,  October  i6th,  1871,  and  since' then, 
hundreds  of  thousands  of  bottles  of  marking  ink,  called  *'Jetoline," 
have  been  sold  by  this  (inn^  in  all  of  which  vanadium  has  been  used. 

At  the  time  of  the  removal  of  the  Owens  College  from  its  old  pre- 
mises, Quay  Street,  to  its  present  palatial  buildings.  Dr.  Roscoe  very 
generously  gave  me  all  his  stock  of  residues  from  the  Mottnun  Mine, 
amounting  to  about  one  ton,  and  at  the  same  time  earnestly  suggested 
that  every  effort  should  be  made  to  obtain  supplies  from  some  other 
source,  for,  he  argued,  there  was  the  requisite  furnaces,  utensils,  and 
knowledge  required  to  prepare  the  salts  of  ^•anadium.  and  if  once  a 
quantity  of  this  substance,  with  its  wonderful  and  quite  unique  pro- 
perties, existed  u-ith  reasonable  probability  of  further  supplies,  many 
uses  for  it  must  sooner  or  later  be  develoi)ed. 

This  advice  has  been  adopted,  and  in  course  of  time  cojitrol  o^-er 
the  only  known  deposit  of  vanadium  in  the  world  has  been  obtained. 

The   results   have  abundantly  vindicated  the  soundness    of  Dr 
Roscoe's  advice,  and  the  number  of  applications  ojjcning  out  for  this 
most  marvellous  substance  has  demonstrated  the  immense  value 
original  researches,  even   \x\ion  substances  which  may  seem  to 
amongst  the  rarest  in  nature. 

Unfortunately  the  amount  of  vanadium  found  in  the  ore  obtain 
from  the  deposit  named  is  only  a  few  oimces  per  ton,  but  as  the 
j)ropenies  possessed  by  the  compounds  of  this  metal  are  of  the  most 
extraordinar\'  and  valuable  character,  and  as  the  smallest  quantity 
it  performs  a  great  amount  of  work,  it  may  possibly  suffice  for  pres 
M*ants  until  other  and  richer  deposits  are  found.  Meanwhile, 
many  and  important  uses  oj>ening  out  for  the  salts  of  tliis  metal  in 
science,  manufacture,  and  arts,  marks  another  step  onward  in  that 
ultimate  victory  of  man  over  nature,  wliich  it  is  his  privilege  and 
birthright  to  assume. 

Thanks  to  chemistry  for  having  enabled  us  to  score  this  additional 
victory. 

Magnesium  Works,  Patricroft  S.  M. 
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The  Manuscripts  of  jfehan  k  Bt^gne, 


In  the  Supplement  to  the  preceding  number  of  the  Textile 
Colourist,  reference  was  made  to  tlie  above  manuscript  or 
manuscripts  as  proving^  that  a  species  of  calico  printing,  or 
rather  pencilling  or  staining  was  practised  in  London  so  long 
ago  as  1410  or  earlier,  and  as  we  have  never  seen  any  notice 
of  these  MSS.  in  the  literai*ure  of  dyeing  and  printing,  we 
beh'cve  that  the  following  notes  and  extracts  will  be  novel 
and  interesting  to  the  more  liberal  minds  connected  with 
these  manufactures.  Our  knowledge  of  these  MSS.  is  due  to 
Mrs.  Merrificld,  and  it  is  from  her  works  upon  the  Arts  of 
Painting  that  we  draw  the  following  particulars. 

Tlie  original  manuscript  is  in  the  Hibliothcquc  Royale  of 
Paris,  it  is  written  on  paper  and  numbered  6741.  Its  existence 
was  known  to  Lessing,  who  mentions  it  in  1774,  but  he  quoted 
only  the  title,  and  it  does  not  appear  that  he  read  or  examined 
llie  work.  Parts  of  the  MSS.  appear  to  have  been  known  to 
other  writers  upon  the  history  of  painting,  but  the  greater 
portion,  and  all  that  is  interesting  to  the  dyer  and  calico  printer, 
seems  to  have  been  unknown  until  about  1842  or  1S43.  Mrs. 
Mcm'field  procured  a  copy  in  1844,  and  the  whole  work  was 
for  the  first  time  published  by  her  in  the  original,  with  a 
translation  of  tlie  greater  part  of  it.  Some  parti  are  so  tech- 
nical in  their  language  that  the  attempt  to  translate  them  has 
not  been  made. 

It  is  known  of  Jehan  le  Beguc  that  in  the  year  1431  he 
composed,  or  rather  compiled,  this  manuscript,  he  was  at  that 
time  63  years  of  age.  and  by  profession  a  licentiate  of  the  law. 
The  soiirces  of  his  work  were  a  collection  of  treatises  on 
painting  written  by  Jchan  Alcherius  or  Alccrius.  The  com- 
piler says  he  was  not  accustomed  to  such  writing,  and  is  said  to 
have  made  numerous  mistakes  throughout  the  manuscript. 

Of  Jehan  Alcherius  or  Alcerius  (written  also  Archerius) 
some  particulars  are  known  from  his  own  writings;  he  left 
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Milan  for  Paris  in  1 382,  taking  with  him  a  receipt  for  making 
writing  ink,  apparently  at  that  time  new,  made  from  gall-nuts, 
gum  arable  and  Roman  vitriol  (sulphate  of  iron);  in  139S  he 
was  at  Paris;  in  1409  he  was  back  at  Milan,  where  he  copied 
some  receipts  from  books  lent  him  by  the  Servite  Fathers;  in 
1410  he  was  at  Bologna,  and  tliere  became  acquainted  with  one 
Theodore,  a  native  of  Flanders  and  an  embroiderer,  who  gave 
him  the  receipts  for  staining  or  pencilling  on  linen  cloth 
which  liavc  been  alluded  to,  as  well  as  the  manner  in  which 
they  were  applied.  Mrs.  Mcrrifield  is  mistaken  in  her  remarks 
as  well  as  in  her  translation  of  receipt  No.  92,  which  she  con- 
siders to  be  a  mordant,  but,  as  will  be  seen,  it  is  actually  a 
discharge  for  certain  colours.  We  think  there  can  be  no  doubt 
of  the  application  of  these  colours  as  being  quite  different  to 
painting  properly  so  called  ;  they  were  evidently  intended  to 
sink  into  and  penetrate  the  cloth  instead  of  resting  on  the  sur- 
face, and  stress  is  laid  upon  the  fact  that  they  do  not  thicken 
the  cloth  as  oil  paints  do.  Whether  such  stained  and  figured 
cloths  were  used  as  garments  is  not  so  easy  to  decide,  Mrs. 
Mcrrifield  thinks  they  certainly  were,  and  quotes  Mr.  Planche. 
in  his  History  of  British  Costume,  where  a  chronicler  of  the 
fourteenth  century  says:  "AIL  that  time  the  Englishmen  w 
clothed  all  in  coates  and  hoodes  peynted  with  letters  a 
flowers."  An  epigram  which  was  affixed  to  the  church  door 
of  St.  Peter,  Stangate,  seems  to  confirm  this: — 
"  Long  beirds  hertiles, 

PrynUd  hoods  witless, 

Gay  cotes  graceless, 

Makelh  Englonde  thriftless." 

It  is,  however,  hard  to  imagine  that  coats  or  hoods  painted 
with  such  colours  as  would  be  produced  by  the  receipts  which 
follow,  were  ever  an  article  of  fashionable  wear  ;  the  most 
probable  presumption  is  that  the  fabrics  produced  were  cheap 
imitations  of  tapestry,  and  this  receives  support  from  a  passage 
in  Canon  Rock's  introduction  to  his  Catalogue  of  Textile 
Fabrics  at  South  Kensington  (p.  cxiv). 

*'  Imitated  tapestry — if  paintings  on  canvas  may  be  so  called — 
existed  here  hundreds  of  years  ago,  imder  the  name  of  'sta\*ned 
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doih,'  and  the  workers  of  it  were  embodied  into  a  T-ondon  dvic 
guild  Of  this  '  stajTied  doth '  we  have  lately  found  hangings 
upon  the  ^-alls  of  a  dining-room  in  one  mansion ;  in  another 
ornamenting,  i^ith  great  effect,  the  top  of  a  stair-casc- 

At  the  beginning  of  the  sixteenth  century,  Exeter  Cathedral  had 
several  pieces  of  old  painted  or  *  stayned  cloth : '  i  pannus 
vetcratus  depicttis  cum  jrmaginibus  Sancte  Andree  in  medio  ct 
Petri  ct  Pauli  ex  latcribus;  i  front  stiyncd  cum  crucifixo,  Maricc 
el  Johaniie,  Petro  et  Paulo ;  viij  parvi  panni  linei  stayned,"  etc. 

The  very  great  use  at  that  time  of  such  articles  in  household 
furniture  may  be  witnessed  in  the  will,  A.D.  1503,  of  Katharine 
Lady  Hastings,  who  bequeaths,  besides  several  other  such  pieces 
"an  old  hangin  of  counterfeit  arres  of  Knollys,  which  now  hangeth 
in  tlie  hall,  and  all  such  hangyngs  of  old  bawdekyn,  or  l)Ticn 
paynted  as  now  hang  in  the  chappelL" 

Although  Canon  Rock  uses  the  words  "paintings  on  can- 
vass," which  suggests  oil  paintings,  it  is  evident  that  such 
productions  would  be  very  poor  imitations  of  tapestry ;  and 
the  words  "  stayned  cloth,"  so  frequently  used,  seems  to  imply 
the  use  of  water  colours. 

To  return  to  Jehan  Alchcrius.  He  is  found  in  Paris,  in 
1410,  and  in  141 1  is  occupied  in  correcting  his  manuscripts. 
From  this  time  nothing  more  is  known  of  him  ;  and  twenty 
years  aftenvards  his  manuscripts  are  in  the  hands  of  Jehan  Ic 
Beguc,  who  copied  them  with  his  own  hand  into  one  volume. 
There  seems  to  be  no  doubt  concerning  the  genuineness  and 
date  of  this  manuscript 

After  a  vocabulary  of  Latin  synonymcs,  which  occupies 
twentj'-eight  pages  of  print,  and  which  does  not  admit  of  easy 
translation,  there  come  one  hundred  and  eighteen  receipts, 
called  Experiments  upon  Colours,  for  tlic  most  part  referring 
to  painting,  but  wc  pass  on  to  the  88th  receipt,  after  which  is 
written  in  Latin  : — 

After  the  preceding,  it  was  written  in  the  MS. :  "All  the  things 
contained  in  this  unbound  book,  namely,  from  number  47  unto 
this  page,  I  wrote  *  in  Janua,*  in  the  year  1409,  in  the  month  of 
June,  extracting  them  from  a  book  lent  to  me  by  brother  Diony- 
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sius  de  (sir)  of  the  order  of  the  Servants  of  M 

which  order  in  Milan,  is  called  Del  Sacho :  and  from  thai  same 
book  I  copied  also  many  experiments  for  making  colours  for 
illuminating  books,  which  experiments  I  wTOtc  in  another  quire 
which  precedes  this." 

lliese  are  the  experiments  Nos.  i  to  47  inclusive 

Also  in  the  same  MS,,  in  another  unbound  book  attached  to  the 
preceding,  it  was  thus  written :  "On  Tuesday,  the  nth  day 
Februarj',  14 10,  I  caused  the  following  to  be  copied  in  Bologna, 
from  recipes  lent  to  me  at  that  place,  by  Theodore 
(sic)  of  Flanders,  an  embroiderer,  accustomed  to  wo: 

at  Pavia.  during  the  life  of  the  late  renowned  Duke  of  Milan 
which  reci{)es  the  said  Theodore  said  he  had  procured  i 
London,  in  England,  from  the  [Arsons  who  work  with  th 
waters  hereinafter  mentioned." 

The  following  recipes  were  brought  from  England. 


he* 


The  receipts  themselves  are  written  in  old  French,  and 
notes  upon  them  in  Latin.  We  give  Mrs.  Mcrrifield's  transla- 
tion, which,  except  in  one  or  two  cases,  has  been  made  with 
great  care  and  accuracy. 

89.  To  makf  Black   Water. — Take  a  pint  of  water  from  under 
the  grindstone  on  which  knives  are  ground,  and  place  it  over  the 
fire,  and  throw  into  it  a  glass  of  \-inegar  and  2  oz.  of  galls;  then 
take  ^  an  oz.  of  alum,  and  an  oz.  of  copperas,  and  boil  it  until  | 
is  reduced  by  one-third,  and  then  let  it  stand  for  a  day. 

90.  To  make  Green  Water. — Take  an  oz.  of  verdigris,  J4  on  oz. 
of  alum,  a  little  saffron,  and  a  little  parsley;  grind  the  whole 
well  together,  and  distemper  it  with  one  glass  of  vinegar;  then 
strain  it  tlirough  a  cloth  into  a  saucer,  and  let  it  rest  for  a  day. 

91.  To  make  Red  Watet. — Take  an  oz.  of  rags  or  clipp'mgs  of 
scarlet  [cloth],  and  soak  them  in  a  jar  in  a  pint  of  strong  ley; 
then  put  the  jar  over  the  fire,  and  throw  into  it  a  little  alum  and 
gum  arable^  and  make  it  boil  until  it  is  reduced  one-half^  and  let 
it  rest  for  a  day. 

92.  To  make  the  Water  for  Staining  Cloth  of  alt  Colours,  and  ta 
make  it  quite  White, — ^Take  a  pint  of  strong  ley,  and  put  it  over 
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the  fire,  and  throw  into  it  an  ounce  of  alum,  and  an  ounce  of 
saltpetre,  and  when  it  is  melted,  take  it  ofT  the  fire  and  use  it. 
AW<^. — It  seems  also  possible  to  draw  with  tlie  saitl  water,  on  coloured 
woollen  cloth*,  any  letters  and  other  drawings,  the  i>arts  within  the 
outlines  of  ivhich  only,  where  the  water  has  touched,  will  be  bleached, 
and  thus  there  will  be  while  letters  and  figures;  the  ground,  where  it 
has  not  been  touched  by  tlie  water,  still  retaining  its  own  colour. 

93.  To  make  the  Rtd  Water, — Take  an  ounce  of  Brazil  in  pow- 
der, and  a  6th  part  of  alum  de  glace,  and  make  it  boil  well  in  a 
vessel  of  clear  water,  until  it  is  reduced  to  one-half,  and  then 
use  iL 

94.  To  make  the  Green  Water. — Take  an  ounce  of  water  of  the 
leaves  of  the  black  nightshade,  andj  \^  an  ounce  of  alum,  and 
the  worth  of  a  blanc  of  safiron,  and  ij.  oz.  of  verdigris;  grind  all 
togeilier  as  well  as  you  can,  and  distemper  with  a  chopine  of 
strong  megar,  and  then  use  it 

95.  To  9nake  the  Violet  Water. — Take  an  ounce  of  turnsole,  and 
soak  it  in  a  chopine  of  strong  and  tepid  ley,  and  then  use  it 

WTiftt  is  here  called  turnsole,  is  to  be  understootl  "  Bresil." 

96.  To  make  the  Biiu  Water. — Take  an   ounce   of  indigo   of 

Bandas,  that  is  to  say,  Baguedel,  and  reduce  it  to  powder,  and 

then  distemper  it  with  ^  a  '^lot"  of  strong  lessive  fondisse,  and 

put  it  on  the  fire,  and  just  before  it  boils,  throw  into  it  a  6th 

port  of  quicklime  and  the  same  quantity  of  "meltrac"  (?),  and 

then  take  it  off  the  fire  and  stir  it  well,  and  when  it  is  tepid, 

use  it 

Also  in  the  said  MS.,  over  a  recipe  immediately  following,  was  written, 
"At  the  be(;inniug  of  this  are  wanting  several  words  which  had 
l>een  cut  off,  as  oppeared  when  I  caused  this  to  be  copied  from  tlie 
MS.,  but  I  think  it  is  for  making  the  water  of  an  azure  colour,  or  a 
blue  or  indigo  water." 

97.  Take  the  worth  of  a  blanc  of  quicklime,  and  the  same  quan* 

tity  of  calcined   lees  of  wine,  and  of  calx  of  tin,  and  some 

"creeres"  of  indigo,  and  boil  all  together  in  two  lots  of  clear 

vater  for  an  instant,  and  stir  it  well,  and  then  take  it  off  the 

fire,  and  throw  into  it  a  glass  of  cold  water,  and  when  it  is 

settled  you  can  use  it 

Also  in  the  sarac  MS.,  over  the  two  paragraph*!  folloTi'ing,  it  was  thus 
written,   "I  think  that  the  following  recipes  are  for  making  two 
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green  watcn,  as  I  collect  from  ihc  coatcnl&,  and  ilie  names  an<l 
thinf^  which  arc  mentioned  m  them." 

One  Oi  of  tartar  of  white  wine,  i  oz.  of  salg-eni.  i  ot  of  alum  de 
glace,  J*j  an  oz.  of  saltpetre,  >i  an  oz.  of  rhubarb;  lake  a  chop- 
ine  of  water,  and  put  it  into  a  new  earthen  jar,  and  when  you 
see  that  tbc  water  begins  to  boil,  put  in  your  powder,  and  take 
it  off  the  fire,  and  stir  it  with  a  skewer,  and  let  it  cool. 


Then  follows  the  description  of  the  method  of  applpng 
these  colours  or  coloured  waters,  which  although  given  at  full 
length  in  English  and  Latin,  pp.  81-83  of  the  Supplement^ 
to  this  Journal,  is  repeated  here  for  facility  of  reference. 

"Tlie  Inie  method  of  working  in  EngUind  with  (coloured)  wal 
Tlie  aforesaid  Theodore,  from  whom  I  had  the  above  written 
for  the  a/omaid  waters,  luld  nie  that  in  Enjfland  (he  painters 
with  these  waters  upon  closely  wo%'cn  cloths  wetted  with  gum 
made  with  gum  amliic,  and  then  dried  and  ofterwanU  streldiod 
on  the  floor  of  the  solcr  upon  tliick  woollen  and  fiiete  cloths; 
painters  walking  with  their  clean  feet  over  the  said  cloths,  work  and 
(taint  upon  them  fibres,  stories,  and  other  things.  And  because 
these  cloths  lie  stretched  out  on  a  flat  surbcc,  the  coloured  waters 
do  not  flow  or  spread  in  painting  upon  them,  but  remain  where  they 
ore  placed,  and  the  watery  moisture  sink&  into  the  woollen  cloth, 
whicli  absorbs  it;  and  even  the  touches  of  the  paint-bnuh  mode  with 
these  waters  do  not  spread,  because  the  gum  with  whicli,  as  olrcadj 
mentioned,  the  cloth  is  wetted,  prevents  their  spreading, 
when  the  cloths  ore  thus  painted,  their  texture  is  not  thickened 
darkened  any  more  than  if  they  had  not  l)ecn  painted,  liccause 
aforesaid  watery  colours  have  not  sufficient  body  to  thicken 
cloth." 

It  will  be  observed  in  No.  89  that  the  grindstone  dust 
mud  would  contain  iron  and  oxide  of  iron  in  a  fine  state  of 
division,  which  with  the  vinegar  would  form  acetate  of  iron, 
which  with  the  addition  of  galls,  alum,  and  copperas,  and  the 
concentration  of  the  liquor  prescribed,  would  yield  a  tolerably 
dense  black,  similar  to  the  "chemical  black"  in  use  a  few 
years  ago. 

The  green  from  No.  90  is  partly  mineral  and  partly 
vegetable,  and  might  withstand  a  slight  washing. 

The  rffd  No.  91  has  for  basis  lac  dye,  or  kermes,  with  which 
scarlet  cloth  was  at  that  time  dyed ;  the  alum  and  the  alkali 
would  give  it  some  degree  of  fastness.    The  presence  of  gum 
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arable  is  to  be  noted  in  this  receipt,  elsewhere  no  thickening 
materials  are  prescribed. 

The  title  of  the  receipt  No.  92  is  wrongly  translated,  the 
French  runs :  "/*i7//r /(7/><^  teauc  a  destaindrc  drap  de  tontcs 
CQuienrs  ct  faire  devatir  tout  biatic"  and  should  read  in  Eng- 
h*sh :  **  To  make  a  wafer  for  bleaching  (or  discharging)  cloth  of  all 
colours,  and  to  inakc  it  quite  white.  It  would  be  a  strongly 
alkaline  fluid  and,  though  certainly  not  capable  of  completely, 
bleaching  the  colours  given,  it  would  have  a  decolorising' 
influence  suflicient  to  produce  a  marked  cflTcct.  The  note  is 
correctly  translated  from  the  Latin,  and  itself  shows  clearly 
what  the  composition  was  meant  for. 

In  No.  93  we  have  a  rude  Brazil  wood  red,  this  wood  having 
been  long  known  as  a  red  dyestufl*;  the  green  from  No.  94 
would  be  principally  due  to  the  copper  salt,  we  do  not  know 
what  influence  the  vegetable  ingredients  would  have  upon  it. 

In  receipt  No.  95  the  transcriber  has  made  a  note  that 
"tomesel"  means  Brazil  or  Brasil;  perhaps  it  does  not,  and 
the  note  most  probably  was  made  in  ignorance,  for  we  have 
yet  in  French  "toumesol "  for  a  preparation  of  lichens 
analogous  to  archil  which  would  give  a  fugitive  violet  colour. 

In  a  note  to  No.  96,  Mrs.  Merrifield  states  that  Bagucdel 
was  real  indigo,  but  what  "  meltrac  "  is  we  do  not  know,  it  is 
rot  found  in  the  table  of  synonymes,  and  we  are  left  in  doubt 
as  to  whether  a  true  solution  of  indigo  was  effected  by 
reduction,  or  whether  only  a  suspension  of  the  colouring 
matter  was  aimed  at.  The  next  receipt  is  also  unsatisfactory; 
we  have  a  strongly  alkaline  solution  and  a  metal  well  known  to 
have  energetic  reducing  powers  upon  indigo,  but  if  by  a 
**calx  of  tin  "  we  must  understand  the  oxide  left  upon  burning, 
that  is  the  stannic  oxide,  we  know  it  has  no  reducing  powers, 
but  if  it  was  imperfectly  oxidised  and  contained  metallic  tin  in 
fine  division,  a  true  solution  and  reduction  of  indigo  would 
take  place  and  a  fast  colour  produced. 

In  other  parts  of  these  manuscripts  we  have  mixtures  clearly 
indicated  capable  of  reducing  and  dissolving  indigo,  and  at 
present  wc  are  inclined  to  believe  that  in  the  colours  Nos.  96 
and  97  fast  blues  were  produced. 
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Not  only  the  manuscripts  of  Jchan  Ic  Bcguc,  but  the 
manuscripts  translated  in  Mrs.  Merrifield's  work,  contain  many 
receipts  and  accounts  of  colouring  matters  and  dyeing  which 
have  great  interest  of  an  historical  nature,  and  at  another  time 
we  purpose  giving  an  account  of  those  portions  which  throw_ 
some  light  upon  the  early  use  of  dycstuffs  and  chemical: 


On  the  Dip-bine  Styles  of  Calico  Prints, 

BY  MR.  G,  H.  UNDERWOOD. 


Chroming  or  Orange  Raising, — After  the  orange  pieces  are 
well  washed  by  the  fly  wince,  they  are  removed  to  the  fancy 
dyehouse  to  be  raised  orange.  The  oranges  are  raised  In 
small  becks,  with  small  winces  fixed  across  them  heated 
by  steam  blowing  into  the  liquor,  Avhich  is  kept  at  a 
continual  boil.  Four  pieces  or  two  lumps  are  generally  raised 
at  once,  and  they  receive  from  four  to  eight  ends  according  to 
the  area  of  the  pattern  on  the  cloth.  If  the  wince  is  b 
three  lumps  may  be  raised  at  once. 

The  mode  of  fixing  the  bath  is  as  follows:  the  standard 
chrome  is  first  made. 


ro^^ 


standard  Chrome  Liquor. 

90  lb.  chrome  salt. 
30  lb.  caustic  lime,  or 
60  lb.  dry  slacked  lime. 
50  gallons  of  water. 

The  chrome  salts  are  perfectly  dissolved  in  the  water 
the  lime  is  added  aftenvards,  this  is  well  raked  up  for  a  short 
time,  and  the  raising  beck  is  made  to  stand  2''  Tw.  in  the 
cold  by  adding  so  much  of  the  standard  as  is  necessar>'  to 
raise  the  water  of  the  beck  up  that  strength.  The  beck  is 
then  raised  to  the  boil,  and  two  or  three  lumps  of  cloth  are 


•  Continned  from  page  147. 
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immersed  therein,  and  receive  the  necessary  number  of  ends 
to  ensure  their  perfect  raising. 

After  raising,  the  pieces  are  wound  round  the  wince,  which 
is  the  means  of  extracting  a  large  quantity  of  the  clirome 
liquor  from  the  pieces,  tlicy  are  then  knocked  out  upon  the 
dripper  of  the  beck,  where  they  drain  until  the  whole  of  the 
pieces  are  knocked  out  of  the  beck,  these  pieces  arc  then 
banded  up  and  thrown  into  water  to  prevent  "lime  streaks." 
Ume  streaks  are  occasioned  by  particles  of  the  lime  used  in 
the  raising  b'quor  adhering  to  the  cloth,  leaving  white  specks 
and  sometimes  streaks  on  the  surface  of  the  cloth  of  some 
length,  this  is  prevented  by  immediately  throwing  the  raised 
cloth  into  water,  which  prevents  the  dr>*ing  of  the  lime  on  the 
cloth.  When  these  streaks  occur  they  cannot  be  removed 
without  a  very  severe  washing,  which  is  detrimental  to  both 
the  orange  and  the  blue  and  is  very  seldom  resorted  to,  it 
being  less  loss  to  pass  the  pieces  with  the  lime  streaks  than 
to  remove  them.  Whilst  in  the  pit  or  box  of  water  the  pieces 
are  unhanded  by  a  boy  and  the  ends  tied  together,  they  are  then 
run  through  a  peculiar  wasliing  machine,  where  the  cloth  meets 
with  a  clean  current  of  water ;  very  little  pressure  is  exerted 
on  the  cloth  whilst  passing  through  this  washing  machine, 
because  of  the  liability  of  orange  patterns  to  mark  oft*  under 
pressure;  after  passing  through  this  machine  they  arc  put  in 
the  hydro-extractor,  then  dried  and  stiffened  if  required.  For 
a  fresli  set  of  6  pieces  the  raising  beck  is  freshened  up  vk'ith 
I  quart  of  the  standard  chrome  liquor  for  each  piece.  At  the 
conclusion  of  the  day's  work  the  chrome  beck  is  allowed  to 
settle,  the  clear  liquor  is  drawn  out  and  put  into  the  tub  in 
which  the  standard  chrome  liquor  is  prepared,  and  employed 
instead  of  water  for  the  following  setting.  The  grounds  left 
at  the  bottom  of  the  raising  beck  consisting  of  lime,  sulphate 
of  lead,  &c.,  are  drawn  off  by  a  tap  at  the  bottom  and  the 
beck  cleaned  out  for  a  fresh  day's  work. 

It  was  formerly  considered  necessary  to  have  the  liquor  in 
the  raising  beck  at  a  strength  of  not  less  than  y"  or  g"  Tw., 
but  it  has  been  found  that  such  a  strength  is  not  required,  for 
the  heaviest  oranges  can  be  fully  raised  at  2"  Tw.,  and  with  a 
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much  less  cost  for  waste  arising  from  tlie  liquor  carried  away 
by  the  pieces  and  lost  Another  advantage  of  using  the 
weaker  liquor  is  that  the  operatives  employed  in  the  raising 
and  subsequent  washing  suffer  much  less  from  the  injurious 
action  of  the  chromate  upon  the  skin.  WTicn  the  liquor  was 
used  at  from  7*  to  9*  Tw.  cases  of  ulcerated  hands  were  quite 
usual  among  the  workmen,  but  are  very  much  less  frequent 
when  employing  the  weaker  liquor. 

If  the  orange  colour  is  irregular,  or  wanting  in  depth,  and 
the  whites  not  good,  the  faults  may  be  traced  to  the  original 
liming  or  dyeing  of  the  pieces,  and  it  is  proper  to  treat  of  the 
causes  at  this  point.  When  the  oranges  have  been  hard 
limed,  or  over  limed,  they  come  up  bare,  and  dull,  and  shew- 
very  little  through  on  the  back  of  the  piece;  the  outlines,  or 
contours,  are  pale,  indicating  that  the  lead  has  been  removed. 
The  lead  basis  of  the  orange  is  present  in  tlie  original  colour 
in  the  state  of  sulphate  ;  this  is  acted  upon  by  the  lime,  which 
decomposes  it,  forming  sulphate  of  lime  and  oxide  of  lead, 
which  latter  forms  a  soluble  compound  with  lime  if  the  latter 
be  present  in  excess;  and  there  is  believed  to  be  another 
action  of  an  excess  of  lime^  and  that  is  to  precipitate  the 
oxide  of  lead  upon  the  cloth  in  a  hard,  coarse  state  of  aggre- 
gation, which  docs  not  take  so  good  a  shade  in  the  chroming. 
IVolongcd  dipping  in  weak  vats,  or  what  is  called  back- 
dipping,  acts  injuriously  upon  the  orange,  either  by  dissolving 
the  lead,  or  causing  it  to  set  hard  :  that  is,  to  assume  a 
molecular  condition,  unfavourable  for  raising. 

Bad  whites  are  traceable  to  the  same  cause  of  over  liming; 
for  though  the  oxide  of  copper  is  not  known  to  be  soluble  in 
lime  water,  the  action  of  an  excess  of  lime  upon  it  for  a  length 
of  time  causes  it  to  set  hard,  tliat  is,  instead  of  existing  upon 
the  cloth  in  a  hydrated,  gelatinous  state,  it  becomes  dry  and 
contracted;  it  is  then  pervious  to  the  vat  hquor,  which  dis- 
colours, to  a  greater  or  less  extent,  the  fibre  underneath.  It 
was  found  by  experiment  that  to  produce  this  effect  on  the 
copper  resist  required  a  really  strong  lime  vat;  and  that  even 
a  very  prolonged  immersion  in  a  weak  vat  had  no  injurious 
action  upon  the  state  of  the  copper  oxide ;  the  resist  might 
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be  dipped  a  hundred  successive  times  in  a  properly  set  lime 
vat  and  still  act  perfectly  ;  but  if  dipped  but  a  short  time  in  a 
strong  vat  it  was  injured. 

The  effects  of  soft  liming,  or  under  liming,  arc  not  less 
evident  and  injurious  than  those  of  over  liming,  whether  upon 
the  orange  or  the  white.  Undcrliming  of  oranges  results  in  a 
bare  colour,  with  unevenness  from  spots  or  flecks,  accom- 
panied in  bad  cases  by  light  or  white  streaks  starting  from 
the  edge  of  the  pattern  and  at  right  angles  with  the  length  of 
the  piece;  these  defects  are  most  conspicuous  in  patterns  con- 
taining much  colour,  and  particularly  in  heav>'  stripes.  The 
reason  is  evident :  if  there  is  not  sufficient  lime  in  suspension 
to  decompose  the  sulphate  of  copper  and  fix  it  upon  the  spot 
it  begins  to  dissolve,  and  the  solution  soon  acquiring  a  density 
greater  tlian  that  of  the  lime  water  sinks  down  in  streams  on 
the  surface  of  the  cloth  until  it  is  arrested  by  the  alkalinity  of 
the  vat,  and  being  thus  fixed  prevents  the  entrance  of  the 
indigo,  at  the  same  time  the  dense  lead  compounds  in  the 
colour  not  being  fixed  on  the  cloth  communicate  a  tendency 
to  the  colour  to  fall  or  slip  from  its  place,  thus  lead  is  lost,  in- 
ferior and  irregular  oranges  result,  and  white  or  light  blue 
stains  disfigure  the  cloth.  A  piece  which  is  defective  from 
under  liming  may  have  the  orange  in  some  parts  quite  good, 
both  back  and  front,  and  it  is  remarkable  that  what  is  called 
the  flecking  of  the  colour  is  not  generally  perceived  whilst 
draining  from  the  lime  vat,  and  is  frequently  not  seen  until 
the  cloth  has  gone  through  three  or  four  vats,  when  large 
specks  of  colour  may  be  observed  to  start  from  the  surface  of 
ihc  pattern,  leaving  a  perfectly  white  spot  beneath,  or  the 
colour  may  be  seen  to  slip  down  from  its  place  on  the  cloth 
on  to  the  portion  which  should  be  free  from  it. 


Tivo'blius  and  White  Crossover, — This  style  requires  twice 
printing  and  twice  dipping.  The  pieces  arc  first  printed  in 
white  paste,  tlien  dipped  to  the  required  shade  of  light  blue, 
washed  off,  and  dried  up.  Then  printed  again  with  the  white 
te,  which  is  preferred  because  of  the  ease  with  which  it  can 
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be  removed  from  the  cloth,  and  containing  no  lead  it  Icav 
the  bhie  free  from  white  specks.     It  is  then  dipped  a  second 
time,  the  light  blue  which  has  not  been  printed  upon  recei 
the  indigo,  forming  a  dark  shade,  which  with  the  white  an 
light   blue  can   give  rise  to  an  endless  variety  of  checked 
patterns. 

Bine  and  Red  Crosstnxrs, — The  red  being  from  madder  6r 
garancinc,  this  style  requires  much  care  to  get  good  work, 
especially  in  the  whites;  if  the  cloth  is  not  well  bleached  to 
commence  with  and  the  resist  paste  not  thoroughly  removed 
after  the  blue  dyeing,  bad  whites  are  sure  to  result.  Wlierethe 
wiiite  is  not  very  large  it  is  better  to  print  with  the  white  re- 
sist paste,  on  account  of  its  containing  no  lead  and  the  facility 
with  which  all  traces  of  it  can  be  removed  from  the  cloth  by 
washing  and  souring;  but  if  the  white  be  of  a  massive  charac- 
ter the  ordinary  navy  paste  (p.  75)  must  be  used,  because  in 
large  patterns  it  is  less  liable  to  "slip"  or  "fleck**  than 
white  paste. 

If  the  pieces  have  been  printed  with  the  white  paste  (p.  ^^ 
the  ordinary  process  of  bowling,  souring,  and  washing  is  suffi- 
cient to  clear  the  cloth  previous  to  printing  with  the  aluminous 
mordant.  But  should  it  have  been  deemed  necessary  to  em- 
plo>'  navy  paste,  the  following  process  of  removing  the  lead  is 
advisable  to  adopt.  After  bowling  and  washing,  give  the 
pieces  a  few  ends  in  weak,  warm  caustic  soda,  wash  and  give 
a  few  ends  through  weak  muriatic  acid,  and  wash  well  in  the 
fly  wince;  by  this  treatment  the  lead  will  be  entirely  removed 
from  the  cloth. 

In  the  blue  dipping  it  is  necessary  to  have  a  somewha 
higher  shade  than  the  pattern,  because  of  the  punishment  the 
blue  receives  in  the  after  dyeing  process.  The  cloth  being 
cleared  from  the  resist  is  dried  and  printed  with  the  red  mor- 
dant, aged  one  night,  and  dunged  and  dyed  cither  in  madder, 
or  garancine,  or  alizarine,  and  brightened  and  cleared  in  the 
well-known  manner. 

Tivo-bifu'S,  Great,  and  Yelloiu  by  Twice  Printing, — The  cl 
is  first  printed  with  a  white  paste  in  narrow  stripes,  which  may 
run  the  length  of  the  piece,  be  crossovers,  or  diagonals 
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then  dipped  light  blue;  attention  must  be  paid  to  the  depth 
of  shade,  for  if  dyed  too  dark  the  resulting  effect  on  the 
finished  goods  will  be  that  of  two  blues,  and  not  green  and 
blue,  unless  the  ground  be  afterwards  dipped  very  dark,  which 
for  economical  reasons  is  to  be  avoided.  The  goods  are  now 
printed  with  white  and  orange  paste.  The  white  paste  pre- 
serves the  printed  portions  white  or  light  blue,  the  orange 
paste  produces  two  colours  on  the  finished  cloth,  a  yellow 
colour  where  it  falls  upon  the  white  stripe,  and  a  green  where 
it  falls  upon  the  light  blue  stripe.  After  printing,  the  cloth  is 
limed  in  a  soft  lime  vat  and  dipped  to  the  required  shade, 
washed,  soured,  raised  in  the  chrome  beck  to  orange,  and  then 
cut  down  by  giving  the  pieces  a  few  ends  in  very  weak  nitric 
acid,  washed,  and  dried. 

Gre^n  and  Yellaiu  with  Berries. — Printed  with  navy  paste, 
and  dyed  same  as  navy  blue,  washed,  bowled,  &c.,  and  dried 
up.  Padded  in  stannate  of  soda  at  lo"  or  14"  Tw.,  and  then 
passed  through  sours  at  about  4*  Tw.,  and  well  washed.  The 
cloth  thus  uniformly  mordanted  both  in  the  reserved  and  blue 
parts  with  oxide  of  tin  (peroxide  or  stannic  oxide)  is  then 
dyed  in  decoction  of  Persian  berries,  the  whites  become  bright 
yellow,  and  the  blue  ground  is  converted  into  a  dull,  heavy 
green. 

Other  yellow  dyes  may  be  used  instead  of  Persian  berries, 
the  clotlj  may  be  padded  in  lead  salt,  tlic  lead  fixed  and  dyed 
yellow  with  chrome  and  brightened  with  nitric  acid. 

Bluc^  Orange^  Ydloiv,  and  White. — This  5t>le  is  identical 
with  the  blue,  orange,  and  white  style,  as  far  as  it  goes.  The 
yellow  is  produced  by  blocking  parts  of  the  orange  with  the 
yellow  blocking  paste  (p.  135)  which  is  essentially  a  nitrate  of 
alumina,  sufficiently  acid  to  convert  the  orange  into  yellow. 
If  the  patterns  are  so  large  as  to  require  separate  timing 
before  dipping,  care  must  be  taken  that  the  liming  is  not  too 
hard;  and  the  block  printing  must  be  carefully  done  to  pro- 
duce a  good  effect. 

The  blue  furniture  style  does  not  call  for  detailed  notice;  it 
has  for  basis,  blue,  orange,  and  white,  and  otlier  colours  aru 
filled  in  by  blocking. 
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Manganese  Two  Bine  and  White. — This  style,  which  is  more 
curious  than  practical,  is  obtained  as  follows.  Commercial 
muriate  of  manganese  or  bronze  liquor  at  25'  Tw.,  is  thick- 
ened with  gum,  and  printed  on  cloth,  say  in  a  stripe  pattern. 
The  printing  requires  much  care,  and  the  thickening  and 
engraving  so  regulated  that  the  colour  is  only  upon  the  sur- 
face of  the  cloth,  not  penetrating  to  the  back.  The  next  step 
is  to  fix  the  oxide  of  manganese  upon  the  cloth,  which  is  done 
by  passing  through  an  alkaline  fixing  beck ;  the  cloth  is  left 
wet  some  hours, .washed,  and  dried.  The  part  to  be  kept 
white  is  printed  with  the  azure  paste,  the  cloth  run  through 
the  sky  vat,  allowed  to  oxidize,  and  then  bowled  and  soured 
in  sours  containing  sulphate  of  iron  to  facilitate  the  removal 
of  the  manganese.  It  will  be  found  that  those  portions 
printed  with  manganese  have  dyed  up  a  shade  of  blue  three 
or  four  times  as  intense  as  the  unprinted  portions,  producing 
a  double  effect.  This  is  attributed  to  the  oxidizing  power  of 
the  manganese  oxide,  causing  a  greater  precipitation  of 
indigo  upon  those  portions  printed  with  it,  than  can  take 
place  upon  the  white  parts. 

The  foregoing  account  of  the  indigo  dip-blue  styles  has  no 
pretension  to  be  considered  exhaustive,  for  it  does  not  include 
several  styles  long  known  and  extensively  worked.  The 
writer  has  treated  of  the  styles  with  which  a  long  and  atten- 
tive practice  has  made  him  familiar,  and  he  has  not  gone 
beyond  them,  nor  sought  to  pass  outside  the  bounds  of  his 
personal  knowledge. 
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A     NoU  upon  a  MeUtod  of  Prrocnting  tite  Action  of  Iron  upon 

Alizarine  and  Madder  Extract  Colours.^ 

BY  M.  J.  WAGNER. 


Since  the  time  when  extracts  of  madder  and  artificial 
alizarine  came  into  use  for  the  direct  production  of  reds  and 
pinks  in  calico  printing,  iron  under  all  its  forms  has  been  an 
implacable  enemy  to  the  colourist.  It  is  especially  the  steel 
doctors  which  arc  injurious,  being  acted  upon  by  the  mixture 
of  colouring  matters,  salts  of  alumina,  and  acetic  acid  which 
constitute  the  colour ;  a  portion  of  iron  is  dissolved  which 
tarnishes  the  colour.  The  action  is  not  observed  at  the  com- 
mencement of  working,  and  the  first  pieces  printed  are  always 
better  than  those  which  follow.  Generally  the  evil  is  mitigated 
by  taking  care  to  change  the  colour,  or  employing  but  small 
quantities  at  a  time,  or  furnishing  from  the  box-doctor.  The 
doctors  are  also  covered  with  a  varnish,  either  shellac  dissolved 
in  alcohol,  a  mixture  of  wax  and  suet,  or  suet  alone,  leaving 
the  metal  bare  only  at  the  edge.  These  contrivances  answer 
fairly  well  for  designs  taking  a  great  deal  of  colour,  but  when 
only  a  small  quantity  of  colour  passes  on  to  the  printed  piece 
in  comparison  with  what  is  used  in  furnishing,  the  proportion 
of  dissolved  iron  augments  very  rapidly,  and  the  colour  must 
be  changed  or  put  on  one  side  cither  to  be  treated  by  the 
process  of  M.  Carlos  Koechlin,  or  to  serve  for  making  puce  or 
chocolate  colours  by  addition  of  acetate  of  chromium. 

There  is  another  method  of  meeting  the  difficulty,  and  that 
is  to  use  the  so-called  composition  doctors,  alloys  of  copper, 
tin,  zinc,  nickel  and  others;  but  up  to  the  present  time  these 
doctors,  though  clastic,  have  not  the  temper  of  steel  doctors, 
and  it  is  especially  for  designs  requiring  but  little  colour  that 
highly  tempered  doctors  are  required. 

I  have  long  sought  for  a  remedy  for  this  defect,  and  I  believe 
I  have  solved  the  problem.  Considering  the  well  known 
*Bull.  de  la  Sec  Ind.  dc  Rouen,  No.  iv.,  1876. 
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reaction  of  sulphocyanide  of  potassium  upon  tlie  salts  or  h 
I  introduced  lo  to  20  grammes  of  it  per  litre  of  colour,  and 
caused  cloth  to  be  printed  with  the  colours  in  comparison  u-ith 
normal  colour.  After  the  printing,  the  colours  were  put  into 
pots  in  contact  with  pieces  of  steel  doctor  about  four  inches 
long  and  left  twenty-four  hours,  and  then  cloth  again  printed 
witli  them.  The  colour  which  had  no  sulphocyanide  was  very 
purplish,  the  others  were  fine  reds  perhaps  a  little  darker  than 
the  original  colour.  The  pieces  of  doctor  which  were  in  the 
colours  with  sulphocyanide  were  not  acted  upon,  while  that  on 
the  primitive  colour  was  attacked. 

I  had  the  opportunity  of  tr>'ing  tliis  plan  on  the  large  scale, 
upon  50  pieces  of  the  same  pattern,  made  with  a  red  to  which 
20  grammes  of  sulphocyanide  per  litre  had  been  added  (r  to 
50).  I  could  not  see  any  difference  between  the  colour  on  the 
first  piece  and  the  last  piece  printed  with  this  colour. 

Although  the  price  of  the  sulphocyanide  is  rather  high,  i1 
can  no  doubt  be  produced  at  a  lower  price  if,  as  I  hope,  a 
more  extended  trial  by  others  confirms  my  results  and  causes 
it  to  enter  into  use  in  calico  printing. 


M.  J.  Depierre  was  requested  to  report  upon  the  note  of  M. 
Wagner,  and  we  extract  tlie  following  interesting  particulars 
from  the  report  made.  It  appears  that  since  M.  Wagner 
had  sent  his  note,  he  had  drawn  attention  to  the  fact  that 
the  sulphocyanide  was  of  no  use  in  colours  made  entirely  with 
acetates.  M.  Depierre,  therefore,  confines  his  experiments  to 
colours  made  with  nitrates,  and  containing  an  excess  of  acetii 
acid,  such  as  are  in  general  use. 

The  results  of  his  experiments  confirmed  in  every  detail 
the  statements  of  M.  J.  Wagner  ;  and  some  additional  on< 
were  made  of  considerable  interest,  and  are  here  noted. 

Sulphocyanide  of  ammonium  does  not  act  so  well  as  the 
potassium  salt. 

To  ascertain  whetlier  the  sulphocyanide  acted  as  a  whole 

*  Neither  the  ferrocynntde  nor  tlie  fenicyonides  can  be  used,  for  the  iron,  which 
is  one  of  their  component  parts,  combines  with  the  alizarine  during  $teaiiun£  axid 
gives  a  violet  colour  as  M.  Horace  Kocchlin  lin>t  pointed  out. 
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or  was  decomposed,  M.  Depierre  added  sulphocyanidc  to 
alizarine  violet,  made  in  three  ways, — with  neutral  ferrous 
acetate,  neutral  ferric  acetate,  and  an  acid  mixture  of  both 
acetates ;  in  one  case  sufficient  sulphocyanide  was  added  to 
convert  all  tlic  iron  into  sulphocyanide,  and  in  another  ten 
times  tJiat  quantity  was  added.  The  influence  of  the  sul- 
phocyanide was  very  small ;  all  gave  violet  colours,  but  little 
different  from  the  normal  colour,  the  ferric  acetate  shewing 
the  greatest  dlflrcrcncc.  It  is  concluded  from  the  experiments 
that  the  sulphocyanide  of  potassium  has  always  a  weak 
action,  that  it  acts  most  energetically  in  fresh  colours,  being 
itself  decomposed  by  time,  and  that  its  action  is  not  in  pro- 
portion to  its  quantity. 

M.  Depierre  extended  his  experiments  to  ascertain  the 
influence  of  arsenite  of  alumina  upon  alizarine  reds  and  pinks, 
the  object  being  to  ascertain  whether  ferrous  arsenite  would 
be  formed  with  iron  present,  and  whether  the  alizarine  lakes 
were  more  or  less  stable  than  the  arsenite  of  iron  which  might 
be  formed.  The  arsenite  of  alumina  was  prepared  by  pre- 
cipitating acetate  of  alumina  with  arsenite  of  soda,  and  was 
used  in  the  gelatinous  state,  containing  50  per  cent,  of  water. 

(l.)  It  is  known  that  in  printing  alizarine  pink  with  a  steel 
doctor,  that  if  the  machine  be  stopped  for  a  minute  or  two, 
and  started  again,  the  pink  has  a  purplish  colour  at  the  point 
where  the  cloth  stopped,  and  is  tarnished  for  some  distance. 
If  the  experiment  be  made  with  a  colour  containing  i  per 
cent,  of  arsenite  of  alumina,  there  is  a  violet  hue  across  the 
piece  at  the  point  of  stoppage,  but  there  is  no  appreciable 
tarnishing  of  the  parts  following.  This  experiment  indicates 
that  the  small  proportion  of  arsenite  present  in  the  colour  is 
not  able  to  precipitate  and  render  inert  all  the  iron  dissolved 
at  the  point  of  contact,  but  tliat  it  is  sufHcient  to  prevent  its 
spreading. 

(2.)  The  addition  of  arsenite  of  alumina  to  a  very  light 
alizarine  lilac  renders  it  still  lighter,  and  when  sufficient 
arsenite  is  added  to  precipitate  the  whole  of  the  iron,  no  lilac 
is  produced,  but  a  pink  instead.  This  shews  that  the  iron  has 
become  inactive,  and  the  alumina  taken  its  place. 
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(3.)  Three  colours  for  pink  were  printed,  the  first  very  acid] 
but  with  no  addition;  the  second  containing  5  per  cent,  of 
ferric  arsenite,  there  being  sufficient  iron  in  that  quantity  to 
give  a  medium  purple;  tlic  third  with  the  addition  of  the  same 
quantity  of  iron  in  the  state  of  ferric  acetate.  The  third 
colour  alone  was  much  injured  ;  the  second,  containing  ferric 
arsenite  scarcely  distinguishable  from  a  pure  pink. 

(4.)  If  longitudinal  stripes  be  printed  with  a  mixture  of 
alizarine  pink  and  purple,  and  then  printed  with  a  crossover, 
with  a  pink  containing  3  per  cent,  of  arsenite  of  alumina,  the 
points  of  intersection  come  out  red,  while  the  longitudin 
stripes  arc  of  a  light  chocolate.  On  the  other  hand,  if 
purple  containing  a  sufficient  quantity  of  arsenite  of  alumina 
be  crossed  over  with  a  pink,  tlic  intersections  give  a  red,  an 
the  intermediate  parts  are  pink. 

The  arsenite  of  alumina  is  much  cheaper  than  the  sulpho- 
cyanide  of  potassium,  it  is  easily  prepared,  and  has  been  i 
actual  use  for  some  years. 

Concerning  the  use  of  arsenic  in  calico  printing,  notice  may 
be  drawn  to  the  proceedings  of  the  Central  Hygienic  Counct 
of  Mulhouse,  in  which  it  is  declared,  after  numerous  experi- 
ments made  upon  textiles  prepared  with  certain  proportions 
of  arsenite  of  alumina,  that  there  is  no  danger  in  using  th 
textiles.  The  text  of  the  report  (Seance,  du  27  Mai,  1S75) 
as  follows: — "In  certain  cases  it  is  necessary  to  employ 
arsenical  mordant  to  fix  colours,  for  which  no  substitute  has 
yet  been  discovered.  .  .  .  But  the  amount  of  arsenical  mor- 
dant remaining  on  the  stuffs  after  repeated  washings  is  very 
small;  moreover,  the  arsenic  is  not  fixed  upon  tlic  fabric  in 
the  free  state,  but  as  a  salt  of  alumina,  which  greatly  diminishes 
its  solubility. 

"From  numerous  experiments  made  upon  cloths  with  water 
saliva,  diluted  acetic  acid,  and  boiling  solution  of  soap,  it  is 
found  that  the  arsenic  is  nearly  insoluble,  and  the  wearing  of 
these  goods  cannot  give  rise  to  poisoning  in  the  ordinary 
conditions  of  life." 
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7.     Critical  and  Historical  Notes  concerning  the  Production  of 
Adrianople  or  Turkey  Red,  and  the  Theory  of  this  Colour.* 

BY  THEODORE  CHATEAU. 
Carmfom^g  Member  of  thi  Industrial  SocidUs  of  Muihom€  and  Amiens^  etc.  etd 


The  processes  already  described  required  a  period  of  three 
months  for  their  completion, — of  their  origin,  and  whether 
imported  from  the  farther  East  we  have  no  accounts  which 
can  be  relied  upon.  We  only  know  that  the  methods  of  dye- 
ing spread  slowly  westward  into  the  Levant,  probably  through 
northern  India,  Persia,  and  Arabia.  Note  should  be  taken  of 
the  ancient  knowledge  of  madder;  the  Greeks  and  Romans 
were  acquainted  with  it;  it  was  cultivated  in  central  Gaul  at 
the  time  of  Strabo;  in  the  seventh  century  it  was  sold  at  the 
fairs  of  St.  Denis,  near  Paris,  where  existed  a  numerous  body 
of  wool  dyers;  in  the  middle  ages  it  was  cultivated  in  the 
province  of  Basse-Normandy,  especially  in  the  neighbourhood 
of  Caen,  the  scarlet  cloths  of  this  place  and  Ypres,  wool  dyed 
with  madder,  had  a  great  reputation  which  extended  even  to 
Italy  where  the  goods  were  in  demand;  in  1671-72,  Colbert 
drew  up  a  set  of  instructions  for  the  French  dyers  upon  the 
culture  and  use  of  madder,  with  the  view  of  becoming  in- 
dependent of  tlie  Dutch  supply;  in  1750,  the  government 
gave  special  privileges  to  the  cultivators  of  madder,  and  later 
on  caused  madder  seeds  to  be  imported  from  Smyrna,  and  in- 
duced persons  familiar  with  its  culture  to  settle  in  Avignon, 

Wc  shall  proceed  now  to  consider  the  processes  of  dyeing 
used  by  various  Eastern  people  as  communicated  by  travellers 
who  had  seen  them  in  the  native  dyeworks. 

Greek  or  Lci'antiue  Process. — The  Russian  professor,  Pallas, 
while  at  Astrakan  on  his  travels,  took  the  opportunity  of  ob- 
taining information  upon  the  methods  of  dyeing.     One  of  his 

•  AbsUactcd  and  condensed  from  "Monitcur  Sdcntifique,  vi.,  (3),  p.  301. 
C^niintuJ from  p,  /71?,  TextUe  Colonrist, 
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friends  who  was  interested  in  a  dyeworks,  communicated  to 
him  the  exact  methods  in  use,  and  a  description  of  which  ap- 
peared in  the  Jotirnal  de  P^tersbourg  for  the  year  1776,  being 
the  first  published  account  of  what  had  up  to  that  time  been 
held  as  a  secret. 

The  yarn  is  saturated  with  a  mixture  of  fish  oil  made  emul- 
sive by  means  of  solution  of  soda,  it  is  left  in  the  mixture 
from  Saturday  until  Monday,  it  heats  somewhat  during  this 
time,  it  is  then  washed,  dried,  and  again  steeped  in  the  oily 
emulsion  and  hung  in  the  open  air  unless  rain  prevents.  On 
the  Tuesday  it  is  for  a  third  time  steeped  in  the  emulsion,  on 
the  four  following  days  it  is  steeped  four  times  in  a  plain  soda 
solution. 

It  then  receives  the  first  dye  of  an  olive-green  shade  from 
fustic  leaves,  which  are  of  an  astringent  nature,  and  mixed 
with  one-tenth  of  the  weight  of  the  cotton  of  alum ;  the  cotton, 
alum,  and  decoction  of  fustic  leaves  are  boiled  together,  then 
hung  up  to  dry,  washed,  and  redried.  The  cotton  is  now 
sufficiently  prepared  for  the  red  dyeing. 

The  madder  dyeing  vessel  is  prepared  by  taking  a  weight 
of  madder  said  to  be  somewhat  less  than  that  of  the  cotton  to 
be  dyed,  it  is  steeped  and  mixed  with  blood  and  boiled  with 
it,  the  cotton  is  then  entered  into  the  dye  bath,  which  is  kept 
at  a  boiling  heat. 

When  the  cotton,  is  well  penetrated  with  the  colouring  matter 
it  is  taken  out  and  dried,  then  placed  in  pots  which  are  filled 
with  a  weak  alkaline  liquor,  under  which  it  is  submerged,  and 
the  liquor  raised  to  the  boiling  point,  and  the  vessels  kept 
filled  up  with  fresh  solution. 

The  cotton  is  washed  from  this  liquor  and  dried ;  it  is  seen 
to  be  perfectly  dyed ;  the  operations  take  about  twenty-one 
days.  It  was  said  that  the  Turks  gave  a  more  brilliant  hue 
to  the  yarn  and  increased  its  weight  at  the  same  time  by 
saturating  again  with  an  oily  emulsion  and  leaving  it  to  dry 
under  a  press,  in  this  case  they  employ  an  olive  oil  and  not 
fish  oil.  In  general  it  is  found  that  all  fluid,  fatty  bodies 
which  give  a  perfect  emulsion  with  soda  are  suitable  for  this 
kind  of  dyeing. 
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The  price  of  the  raw  materials  for  dyeing  vary  according  to 
circumstances,  freight,  ^c.^  but  the  establishment  and  carrying 
on  of  such  a  works  requires  a  large  capital.  The  madder  is 
brought  from  Persia  or  the  neighbourhood  of  Terek,  the 
smaller  roots  of  which  are  preferred,  when  ground  it  costs 
from  tenpence  to  one  shjtling  per  lb.;  i  lb.  of  madder  is 
reckoned  sufficient  for  i  lb.  of  cotton  yarn.  The  fustic  leaves 
come  from  Kislar,  they  are  coarsely  ground,  small  branches 
and  all,  and  cost  about  one  penny  per  lb.  Cotton  dyes  only 
a  loose  pale  red  in  the  madder  bath  if  it  be  not  previously 
boiled  with  fustic  leaves,  or  with  gall-nuts,  which  were  formerly 
employed.  It  requires  about  i  lb.  of  fustic  leaves  to  2  lb.  of 
cotton.  Good  soda  is  also  obtained  from  Kislar  at  a  low 
price.  For  one  pood  of  cotton  (36  lb.  English),  there  is  used 
4  lb,  of  alum,  15  lb.  fustic,  58  lb,  fish  oil,  16  lb.  soda,  and  the 
same  weight  of  madder. 

Amunian  Met/tod, — Pallas  gives  briefly  the  following 
account  of  the  method  followed  by  the  Armenians  in  dyeing 
Turkey  red,  it  is  from  tlie  Journal  tU  Pi^iersbourg  o{  the  year 
1776.  The  Armenians  dye  Turkey  red  by  using  tlie  oil  from 
certain  fish;  they  look  upon  that  species  of  oil  which  becomes 
perfectly  milky  when  mixed  with  solution  of  soda  as  prefer- 
able to  any  other.  After  several  immersions  in  the  oil  bath 
and  repeated  dryings  of  the  oiled  cotton,  it  is  passed  into  an 
astringent  bath  containing  a  little  alum;  it  is  then  dyed  in 
madder  mixed  with  calves'  blood;  lastly  it  is  digested  for 
twenty-four  hours  in  a  solution  of  soda. 

Turkish  Process. — Van  Straalen  gives  the  following  transla- 
tion from  the  Turkish  regarding  tlie  details  of  the  Oriental 
process  of  dyeing. 

(I.)  To  dye  35  okes  of  cotton  yarn  (about  112  lbs.),  there 
IS  taken  20  okes  of  ashes,  and  8  okes  of  quicklime;  the  two 
latter  substances  are  put  into  a  large  cauldron  witli  soft  water 
and  boiled  together  until  thoroughly  mixed  ;  the  cotton  is  put 
in  layers  into  small  glazed  jars  and  covered  with  cloth;  the 
solution  of  ashes  is  then  poured  on  the  cotton,  which  is  left  to 
steep  in  it  for  three  or  four  hours. 

(2.)    The  cotton  thus  saturated  with  alkaline  liquor  is  taken 
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out  without  wringing  and  thrown  into  a  boiler  with  water; 
is  there  boiled  five  or  six  hours,  washed  in  the  river,  and  dried 
in  the  sun. 

(3.)  The  cotton  being  dry,  a  mixture  is  made  of  4  okes 
sheep's  dung,  and  4  okcs  of  olive  oil;  they  are  well  pounded 
together  with  the  necessary  quantity  of  water,  and  the  cotton 
well  steeped  and  saturated  with  the  mixture;  then  the  excess 
wrung  out,  and  the  cotton  dried  in  the  sun.  The  Hquo, 
wrung  out  of  the  cotton  is  preserved. 

(4.)  The  cotton  being  again  dry  is  put  through  the  same 
operation  as  the  last  one,  and  again  a  third  time,  and  if  neces- 
sar>',  still  again,  or  until  the  whole  of  the  oily  mixture  has 
been  taken  up  and  dried  upon  the  cotton.  After  each  opera- 
tion the  cotton  is  exposed  to  the  sun. 

(5.)  The  next  operation  is  to  take  5  okes  of  a  species  of 
soda  called  in  Turkish,  caja-tac/ti,  which  is  placed  in  a  glazed 
earthenware  jar  half  buried  in  the  ground,  three  other  jars 
being  similarly  placed  ;  5  okes  of  olive  oil  arc  added,  and  tlic 
requisite  quantity  of  water,  and  the  whole  mixed  up  with  a 
wooden  stirrer.  The  cotton  being  in  the  other  jars  is  then 
saturated  with  this  emulsion  and  treated  as  described  in 
sections  3  and  4,  that  is,  steeped,  wrung,  and  dried  in  the  su 
then  washed  in  the  river  and  again  dried  in  the  sun. 

(6.)     When  the  alkali  caja-taclii  is  mixetl  with  the  oil, 
water  should  become  white,  which  is  an  indication  of  a  per- 
fect mixture.     The  cotton  from  the  last  operation  being  dr>' 
is  treated  with  4  okes  of  gall-nuts,  which  are  powdered,  and 
placed  in   a  boiler  with  a  sufficient  quantity  of  water, 
boiled  for  four  or  five  hours;  the  cotton   is  laid  out  in 
earthenware  jars,*  and  the  boiling  gall  liquor  poured  upon 
k  is  left  a  day,  then  washed  in  the  river  and  dried  in  the  sun 

(7.)  A  suflicient  quantity  of  water  is  put  into  a  boiler,  and 
4  okcs  of  rock  alum  added ;  the  whole  is  boiled  for  five  hours, 
and  the  hot  liquid  poured  upon  the  cotton  contained  as  before 
in  the  earthenware  jars,  and  is  allowed  to  remain  in  the  alum 

*  Dtini-jarra,  probably  this  is  for  the  so-called  tlcnu-johns,  very  large  e 
ware  vcs!>e!s,  urigiiially  made  Ui  DamagUan,  in  Khorassan,  a  province  of 
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u'ater  all  night;  in  the  morning  it  is  washed  in  water  and 
dried,  then  40  okes  of  madder  roots,  ground  Lizaris,  arc 
mixed  with  15  okes  of  sheep's  blood,  and  the  necessary 
quantity  of  water,  and  the  quantity  divided  between  two 
boilers,  each  containing  173^  okes  of  the  cotton  yarn;  the 
boilers  are  covered  with  wooden  lids,  and  kept  at  a  boiling 
heat  for  five  hours;  they  arc  not  uncovered  during  the  process 
of  boiling,  except  lor  taking  out  small  samples  of  the  cotton 
from  time  to  time  to  observe  the  process  of  tlie  dyeing,  which 
is  apparently  tested  by  mastication  with  saliva.  If  the  dye- 
ing is  not  perfect,  the  boiling  is  continued,  care  being  taken 
that  there  is  sufficient  water  in  the  boilers. 

(8.)  The  dyeing  being  accomplished,  the  fire  is  drawn 
from  under  the  boilers,  and  the  cotton  is  left  in  until  the  whole 
is  cold ;  it  is  then  carried  to  the  river  and  thoroughly  washed. 
Afterwards,  and  without  wringing  or  drying,  it  is  thrown  into 
a  boiler  filled  with  water  made  alkaline  with  the  caja-tachi, 
and  boiled  for  seven  or  eight  hours,  after  which,  it  is  washed 
and  dried  for  the  last  time.  The  colour  obtained  by  this 
process  is  not  injured  by  touching  with  lemon  juice  or  any 
other  acid. 


Grecian  processes  according  to  Felix. —  Chaptal  and  others 
made  a  report  upon  the  works  of  the  traveller  Felix,  which 
appeared  in  the  Annales  d€  C/iemie,  (i)  xxxii.,  pp.  195-214 
(1798).     The  following  is  a  full  account  of  his  memoir. 

The  cotton  is  first  bleached  by  means  of  three  leys — one  of 
soda,  the  second  of  ashes,  and  the  third  of  lime.  The  cotton 
is  thrown  into  a  copper  and  watered  with  each  of  the  three 
leys  in  equal  proportions,  it  is  then  boiled  in  pure  water  and 
washed  in  the  river. 

The  second  treatment  is  with  a  mixture  of  sheep  dung,  soda, 
and  water  ;  the  sheep  dung  and  soda  being  pounded  together 
in  a  mortar,  the  proportions  used  being  i  measure  of  sheep 
dung,  6  of  soda,  and  40  of  water.  The  mixture  being  made 
is  passed  tlirough  a  sieve,  and  apparently  only  the  clear  or 
finer  portion  taken,  which  is  placed  in  a  copper,  and  6 
measures  of  olive  oil  added,  and  the  whole  stirred  up  until  it 
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has  become  white  like  milk.  The  cotton  is  then  watered  with 
the  mixture,  and  when  it  has  been  well  imbibed  it  is  wrung, 
pressed,  and  dried.  This  operation  is  repeated  three  or  four 
times  in  the  same  liquor,  because  it  is  this  treatment  which 
gives  evenness  to  the  dyeing  ;  the  time  of  leaving  the  cotton 
in  the  emulsion  in  each  operation  is  five  or  six  hours.  It 
should  be  noted  that  the  cotton  is  always  dried  out  of  this 
bath  without  rinsing  or  washing,  which  must  only  be  done  at 
the  termination  of  the  treatment  The  cotton  is  then  as 
white  as  if  it  had  been  grass-bleached. 

The  use  of  sheep  dung  is  not  practised  in  our  dyehouses 
(in  France)»  it  is  peculiar  to  the  Levant.  It  may  be  thought 
that  this  excrement  contributes  nothing  to  the  fastness  of  the 
colour,  but  it  is  known  that  it  contains  a  large  quantity  of 
fully  developed  volatile  alkali,  which  has  the  proverty  of  giv- 
ing a  pink  hue  to  the  red  ;  and  it  is  probably  owing  to  the  use 
of  this  ingredient  that  the  Levant  reds  owe  their  brightness 
and  clearness.  It  is  known  that  the  Levant  maroquin  is  pre- 
pared with  dogs'  dung,  which  increases  the  colour  of  the  lake. 

The  sheep  dung  process  is  followed  by  the  galling,  which 
operation   is  performed  by  plunging  the  cotton  in  a  warm 
solution,  made  by  boiling  5  okes  of  powdered  gall-nuts  in 
water.      This   operation    fits   the  cotton   for   absorbing   th«^^ 
colours,  and  gives  more  body  and  fastness  to  them.  ^| 

After  the  galling  follows  the  aluming,  which  is  twic^^ 
repeated  at  an  interval  of  two  days,  and  consists  in  steeping 
the  cotton  in  water,  containing  in  solution  5  okes  of  alum  and 
5  okes  of  water^  made  alkaline  by  soda-ley.  The  aluming 
should  be  conducted  with  care,  because  it  is  this  operation 
w^hich  chiefly  causes  the  combination  between  the  cotton  and 
tlie  colouring  matters,  and  which  enables  the  dye  to  sustain 
the  destructive  action  of  the  air.  After  the  second  alum- 
ing the  cotton  is  wrung,  pressed,  and  being  placed  in  a  sack 
of  open  texture,  is  washed  in  running  water.  The  next  opera- 
tion is  the  dyeing.  In  a  boiler  is  placed  100  okes  of  water. 
55  okes  of  lizaris  (madder)  in  powder,  and  i  oke  of  ox  or 
or  sheep's  blood.  The  blood  strengthens  the  colour,  and  the 
proportion  of  it  is  increased  according  to  the  shade  desired. 
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A  moderate  fire  is  kept  up  under  the  boiler,  and  when  the 
liquor  commenccii  to  fenncnt  and  heat.  tJie  cotton  is  added  in 
small  portions  at  a  time  ;  the  hanks  are  connected  together 
by  cords,  and  suspended  on  sticks  which  rest  on  the  sides  of 
the  boiler ;  when  the  liquid  boils  well  and  regularly,  the  sticks 
are  drawn  out  which  held  the  hanks  in  a  perpendicular  posi- 
tion, and  the  hanks  arc  let  fall  into  the  liquid,  and  remain 
there  until  two-thirds  of  the  water  has  boiled  away.  When 
only  one-third  of  the  liquid  remains,  the  cotton  is  taken  out 
and  washed  in  clear  water. 

The  colour  is  perfected  by  treatment  with  water  made 
alkaline  by  soda.  This  process,  which  gives  the  hue  to  the 
colour,  is  the  most  delicate  and  difficult  of  all.  The  cotton  is 
boiled  in  this  alkaline  water  with  a  constant  heat  until  it  has 
acquired  the  desired  shade.  All  the  art  consists  in  seizing  the 
right  point,  and  the  careful  workman,  therefore,  watches  the 
process  with  the  most  scrupulous  attention  for  the  moment 
when  the  cotton  must  be  taken  off  the  fire,  and  would  rather 
bum  his  hand  than  be  a  moment  late.  When  the  colour  is 
too  pale  the  Levantines  know  how  to  darken  it  by  increasing 
the  quantity  of  the  materials,  and  when  they  wish  to  make  it 
bn'ghter  or  more  beautiful  they  employ  various  native  roots, 
and  amongst  others  one  called  sassari. 

Early  French  Mctlwds. — The  description  which  follows  of 
the  first  method  of  Turkey  red  dyeing  followed  in  France  was 
communicated  to  Flachat  by  some  one  who  had  seen  the  pro- 
cess worked  in  Turkey,  it  was  practically  carried  out  in  1748, 
at  Saint  Chamond,  near  Lyons. 

Supposing  that  lOO  lb.  of  cotton  have  to  be  dyed,  150  lb. 
of  alicant  soda  are  taken  and  placed  in  a  sack  of  thin  cloth 
and  put  into  a  boiler.  The  boiler  is  provided  with  a  plughole 
at  the  bottom  so  that  the  liquor  from  it  may  be  run  into 
another  boiler  set  at  a  lower  level.  Solution  of  the  ashes  being 
effected  it  would  appear  that  the  alkali  is  caustified  with  75 
lb.  of  lime,  and  the  clear  liquor  used  to  water  the  cotton.  The 
cotton  containing  the  alkaline  liquid  is  then,  without  pressing 
out  the  liquor,  transferred  to  a  boiler,  filled  with  water,  and 
boiled  for  three  hours,  washed,  and  dried  in  the  air. 
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A  quantity  of  the  alkaline  ley  equal  to  400  pints  is  then 
well  mixed  up  with  25  lb.  of  sheep's  dung  and  the  intestinal 
liquor  (gall)  of  sheep,  and  the  whole  sieved  through  a  hair 
sieve.  When  the  mixture  is  complete  123^  lb.  of  good  olive 
oil  are  stirred  in,  which  immediately  forms  a  soapy  fluid.  The 
cotton  is  then  placed  lump  by  lump  in  this  liquid  and  left 
twelve  hours,  after  which  it  is  lightly  wrung  and  dried.  This 
operation  is  repeated  three  times.  The  liquor  pressed  out  of 
the  cotton  is  preserved,  it  is  called  sukiou,  and  is  afterwards 
employed  in  brightening. 

When  the  cotton  has  undergone  three  treatments  in  the  first 
soapy  liquid,  and  when  it  is  perfectly  dry,  it  receives  three 
similar  treatments  in  a  composition  like  the  first  one,  made 
with  400  pints  of  alkali  and  12^  lb.  of  oil,  but  in  this  liquid 
there  is  no  sheep's  dung,  and  the  excess  of  fluid  expressed  from 
the  cotton  is  likewise  preserved  for  after  use.  Finally  the 
cotton  is  well  washed  in  the  river  to  remove  oil,  which  would 
prevent  the  proper  taking  of  the  galls  by  the  cotton.  The 
cotton  after  this  washing  should  be  as  white  as  if  it  had  been 
grassed  or  crofted. 

When  dried,  the  cotton  is  subjected  to  the  process  of  galling 
and  then  to  two  successive  alumings.  The  gall-nuts  in  powder 
are  employed  in  the  proportion  of  one  quartcron  for  each 
pound  of  cotton  ;  6  oz.  of  alum  per  pound  are  used 
the  first  aluming  and  4  oz.  for  the  second  ;  and  lastly 
the  aluming  there  is  added  a  quantity  of  alkaline  solution 
employed  equal  to  the  weight  of  alum.  Some  days  after  the 
second  aluming  the  dyeing  is  proceeded  with  ;  2  lb.  of  lizaris 
(madder)  are  employed  for  each  pound  of  cotton,  and  before 
comnaencing  to  dye  about  20  lb.  of  sheep's  blood  are  added 
to  the  dye  bath  ;  the  cotton  is  well  beaten  in  the  dye  from 
which  the  scum  is  also  carefully  removed. 
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Papillon's  Process. 

Step  /, — or  Cleansing  Operation. — For  100  lb.  of  cotton 
take  100  lb.  of  Alicante  barilla.  20  lb.  of  pearl-ash,  100  lb.  of 
quicklime.  Mix  the  barilla  with  soft  water  in  a  deep  tub, 
having    a    small    hole   near    its    bottom,    which 
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stopped  at  first  with  a  peg.  but  covered  witJiin  by  a  cloth, 
supported  by  two  bricks,  in  order  that  the  ashes  may  be 
hindered  from  cither  running  through  the  hole  or  choking 
it,  while  the  ley  filters  through  it.  Under  this  tub  anotlier 
is  to  be  placed  to  receive  the  ley,  and  pure  water  is  to 
be  repeatedly  passed  through  the  first  tub  to  form  leys  of 
different  strength,  wliich  are  to  be  kept  separate  until  their 
strength  has  been  examined.  The  strongest  required  for  use 
must  swim  or  float  an  egg,  and  is  called  the  Icy  of  six  degrees 
of  tlie  French  hydrometer,  or  *'pese-liqueur."  The  weaker  are 
after\^'ards  brought  to  this  strength  by  passing  them  through 
fresh  barilla  ;  but  a  certain  quantity  of  the  weak,  which  is  to 
make  two  degrees  of  the  above  hydrometer,  must  be  reserved 
for  dissolving  the  oil,  the  gum,  and  tiic  salt,  which  are  used  in 
subsequent  parts  of  the  process.  The  ley  of  two  degrees  is 
called  the  weak  barilla  liquor,  the  other  is  called  the  strong. 
Dissolve  the  pearl-ash  in  ten  pails  (containing  4  gallons  each) 
of  soft  water,  and  the  Hmc  in  fourteen  pails.  Let  all  the 
liquors  stand  until  they  become  quite  clear,  and  then  mix  ten 
pails  of  each.  Boil  the  cotton  in  the  mixture  five  hours,  then 
wash  it  in  running  water  and  dry  it. 

Sup 2. — Bain-bis^or  Grey  Steep. — Take  a  sufficient  quantity 
(ten  pails)  of  the  strong  barilla  water  in  a  tub,  and  dissolve 
or  dilute  it  in  two  pailsful  of  sheep's  dung  ;  then  pour  into 
it  2  quart  bottles  of  oil  of  vitriol,  1  lb.  of  gum  arabic,  and  i  lb. 
of  salammoniac,  both  previously  dissolved  in  a  sufficient 
quantity  of  weak  barilla  water.  The  materials  of  this  steep 
being  mixed,  tramp  or  tread  down  the  cotton  therein  until  it 
is  well  soaked  ;  let  it  steep  twenty-four  hours,  then  wring  it 
hard  and  dry  it.  Steep  it  a  third  time  twenty-four  hours, 
after  which,  wring  and  dry  it;  and  lastly,  wash  it  well  and 
dr>'  it. 

Step  J. —  The  White  Steep. — This  part  of  the  process  is  pre- 
cisely the  same  with  the  last  in  every  particular,  except  that 
the  sheep's  dung  is  omitted  in  the  composition  of  the  steep. 

Step  4.. — Gall  Steep. — Boil  25  lb.  of  galls,  bruised,  in  ten 
pails  of  river  water,  until  four  or  five  are  boiled  away  ;  strain 
the  liquor  into  a  tub,  and  pour  cold  water  on  the  galls  in  the 
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strainer  to  wash  out  of  them  all  their  tincture.  As  soon  as 
the  liquor  is  become  milk-warm,  dip  the  cotton  into  it  hank 
by  hank,  handling  it  carefully  all  the  time,  and  let  it  steep 
twenty-four  hours  ;  then  wring  it  carefully  and  equally,  and 
dry  it  well  without  washing. 

Step  5. — First  Alum  Steep. — Dissolve  25  lb.  of  Roman  alum 
in  fourteen  pails  of  warm  water  without  making  it  boil ;  skim 
the  liquor  well,  and  add  two  pails  of  strong  barilla  water,  and 
then  let  it  cool  until  it  be  lukewarm.  Dip  your  cotton,  and 
handle  it  hank  by  hank  and  let  it  steep  twenty-four  hours ; 
wring  it  equally,  and  dry  it  well  without  washing. 

Step.  6. — Second  Alufn  Steep. — Is  performed  in  every 
particular  like  the  last;  but  when  the  cotton  is  dry,  steep  it 
six  hours  in  the  river,  and  then  wash  and  dry  it  again. 

Step  7. — Dyeing  Steep, — The  cotton  is  dyed  in  parcels  of 
about  10  lb.  at  once  ;  for  which  take  about  2ji  gallons  of  ox 
blood,  and  mix  it  in  the  copper  with  twenty-eight  pails  of 
milk-warm  water,  which  are  to  be  well  stirred,  then  add  25  lb. 
of  madder,  and  stir  the  whole  well  together;  then  having 
beforehand  put  the  10  lb.  of  cotton  on  sticks,  dip  it  into  the 
liquor,  and  move  and  turn  it  constantly  one  hour,  during 
which  gradually  increase  the  heat,  so  that  the  liquor  may 
begin  to  boil  at  the  end  of  the  hour.  Then  sink  the  cotton 
and  boil  it  gently  one  hour  longer,  and,  lastly,  wash  and  dry 
it.  Take  out  so  much  of  the  boiling  liquor  as  will  leave  the 
remainder  only  milk-wann  when  mixed  with  as  much  fresh 
water  as  may  be  required  to  fill  the  copper  again,  and  th 
proceed  to  make  up  a  dyeing  liquor,  as  before,  for  the  n 
10  lb.  of  cotton  ;  and  so  proceed  in  succession  with  the  whole 

Step  8, —  The  Fixing  Steep. — Mix  equal  parts  of  the  grey 
steep  liquor  and  the  white  steep  liquor,  taking  five  or  six  pails 
of  each.     Tread  down  the  cotton  into  this  mixture,  and  let 
it  steep  six  hours,  then  wring  it  moderately  and  equally, 
dry  it  without  washing. 

Step  g. — Brightening  Steep. — Ten  pounds  of  white   soap 
must   be   dissolved    carefully   and  completely  in  sixteen 
eighteen  pails  of  warm  water;  because,  if  any  Httle  bits  of  the 
soap  remain  undissolved,  they  will  make  spots  in  the  cotton. 
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idd  to  tliis  four  pails  of  strong  barilla  water  and  stir  it  well. 
Sink  the  cotton  in  this  liquor,  keeping  it  down  with  cross 
sticks,  and  cover  it  up  ;  boil  it  gently  two  hours,  when,  being 
washed  and  dried,  it  will  be  finished.* 

Hausmann's  Process^  '79-- — This  process  was  described  by 
the  inventor  in  a  memoir  addressed  by  him  to  Chaptal,  then 
Minister  of  the  Interior,  entitled  **  Observations  upon  madder, 
foiioK/cd  by  a  simple  and  regidar  process  for  obtaining  tlie 
colour  called  Levant  or  Adrianople  red  of  t/te  greatest  degree  of 
beauty  and  fastness  "  (vol.  viii.  of  O'Reilly's  Annals). 

This  process  consists  in  dissolving  alumina  in  caustic 
potash.  For  this  purpose  i  pint  of  alum  is  dissolved  in  two 
pints  of  hot  water,  and  while  the  solution  is  boiling  sufficient 
caustic  potash  is  added  to  precipitate  and  redissolve  the 
alumina.  Upon  cooling  and  standing,  the  greater  portion  of 
the  sulphate  of  potash  is  deposited,  the  clear  is  decanted,  and 
^o  l^  parts  of  it  i  part  of  linseed  oil  is  added,  by  which 
means  an  emulsion  is  obtained  with  which  the  clotli  to  be 
dyed  is  impregnated. 

The  cotton  thus  prepared  is  dried  in  a  covered  shed  in 
summer,  and  a  warm  room  in  winter;  after  twenty-four  hours 
ageing  it  is  washed  and  dried,  then  again  steeped  in  the 
alkaline  emulsion,  then  immediately  dried  and  the  processes 
repeated  until  the  cloth  has  received  the  necessary  amount  of 
einulsion.  Two  treatments  are  sufficient  to  yield  a  fine  red, 
but  by  giving  three  or  four  in  the  same  way  very  brilliant 
colours  may  be  obtained. 

The  cotton  is  thus,  at  one  operation,  oiled  and  mordanted, 
and  may  be  immediately  dyed,  which,  in  Hausmann's  works, 
was  done  with  addition  of  chalk  amounting  to  one-sixth  of 
the  weight  of  madder  employed,  and  thirty  or  forty  times  the 
weight  of  water. 

The  dyeing  was  carried  on  in  a  manner  different  from  tliat 
usually  followed.  The  madder  bath  w\is  gradually  heated  in 
the  course  of  one  hour  to  a  hand  heat  (not  hot  enough  to 
scald  the  hand),  then  the  cotton  was  put  in  and  left  for  two 

*  Papillon's  process  is  not  translaiGd  from  M.  Cliateau,  but  laken  direct  from  the 
account  in  Bancroft's  '*  Permanent  Coloure." — ii,  p.  349. 
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hours,  the  operation  lasting  three  hours.  After  dyeing,  the 
material  was  perfectly  washed  and  branned ;  soap  and 
carbonate  of  potash  were  added  to  the  bran  when  it  was 
wbhed  to  have  a  crimson  shade.  M.  Hausmann  says,  that  by 
this  process  he  obtained  reds  which  excelled  in  beauty  and 
brightness  tliose  of  tlie  Levant,  and  compared  favourably  Avidi 
the  best  productions  of  France  and  Lausanne.  Mr.  B.  Haus- 
mann (the  son)  communicated  to  Persoz  a  confirmation  of  his 
father's  statements,  but  at  the  same  time  acknowledged  tliat 
the  process  had  never  been  used  on  the  large  scale,  not  giving 
satisfactory  results  when  tried. 

Processes  Proposed  by  Vogler. — We  will  not  follow  M. 
Chateau  by  giving  a  detailed  account  of  Voglcr*s  attempts  to 
modify  the  Turkey  red  process  (Annales  de  Chemie,  1796  (ij, 
vol  iv.);  they  were  unsuccessful,  made  almost  at  random,  have 
no  practical  and  scarcly  any  scientific  interest.  It  is  sufficient 
to  say  that  he  tried  animal  gelatine  as  a  basis,  and  also 
vegetable  gelatinous  substances,  even  gum  and  starch  in 
mixture  with  alum,  and  thought  they  increased  the  beauty  of 
the  colour.  He  tried  also  addition  of  white  arsenic  to  Haus- 
mann's  alkaline  mordant,  and  corrosive  sublimate  in  mixture 
with  alum. 

Gmcl'm^s  Process^  1803. — This  description  appears  to  be 
nothing  more  than  a  condensed  account  of  some  of  the 
processes  given  above,  but,  as  it  is  brief,  and  combines  some 
features  of  different  methods,  we  give  it  in  full.  Tliree 
solutions  are  prepared  :  the  first  with  soda  strong  enough  to 
mix  at  once  with  olive  oil,  the  second  of  potash,  and  the  third 
of  lime.  Equal  quantities  of  each  solution  are  thrown  upon 
the  cotton,  and  when  it  is  well  impregnated,  it  is  boiled  three 
hours  in  pure  water,  washed,  and  dried,  Then  25  lb.  of  sheep's 
dung  are  mixed  with  5CX>  lb.  of  the  soda  solution  and  passed 
through  a  hair  sieve  ;  xzyi  lb.  of  olive  oil  arc  mixed  with  the 
sieved  liquor,  and  the  cotton  impregnated  witli  the  emulsion, 
wrung  out,  and  this  operation  repeated  three  times  (dr>^ing 
between  the  stcepings  is  not  mentioned. — Ed).  A  decoction 
of  25  lb.  gall-nuts  is  prepared  in  hot  water,  and  when  it  has 
cooled  the  cotton  is  steeped  in  it  for  twenty-four  hours,  it  is 
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icn  wrung  out  and,  when  dried,  put  into  a  solution  of  25  lb. 
of  alum  and  as  much  of  the  soda  solution.  The  same  process 
is  repeated  two  or  three  days  afterwards,  and  the  cotton 
placed  in  a  bag  and  left  all  night  in  a  running  stream.  It  is 
then  sufficiently  prepared  for  dyeing  in  madder.  For  25  lb.  of 
cotton,  20  lb.  of  still  fluid  ox  blood,  and  55  lb.  of  good  ground 
madder  are  mixed  with  tlie  requisite  quantity  of  water  (12  to 
1^00  !b.)»  and  the  cotton  well  boiled  in  it.  The  cotton  is 
washed  and  dried,  and  the  colour  brightened  by  passing  it 
through  a  potash  solution  and  then  lightly  boiling  it  for  five 
or  six  hours  in  a  well  covered  boiler. 

ChaptaVs  Process,  1807. — This  description  is  taken  from  a 
work  by  Chaptal,  published  in  Paris,  upon  "The  art  of  dyeing 
cotton  red."  The  cotton  was  first  submitted  to  a  cleansing 
operation  by  boiling  for  half  an  hour  with  an  alkaline  solution 
at  2%  washing,  and  drying.  The  first  preparation  for  lOO  lb. 
of  cotton  consisted  in  taking  150  lb.  of  a  clear  solution  of  soda, 
marking  from  i''  to  2°  Beaum^,  and  well  mixing  with  it  10  lb. 
of  oil ;  aftenvards,  about  12^  lb.  of  the  fluid  taken  from  the 
first  stomach  of  ruminant  animals  was  mixed  with  the  oil  and 
soda  and  well  stirred  up  to  secure  a  perfect  mixture.  The 
cotton  was  passed  in  this  liquid  and  strongly  pressed  in  every 
direction  for  three  or  four  times,  afterwards  well  wrung  to  free 
it  from  excess  of  the  liquor  and  left  until  the  following  day. 
Then  dried  and  passed  into  a  soda  solution  marking  i^°  to 
2^  or  more.  Dried  and  again  passed  into  a  solution  at  2°;  the 
strength  of  the  solution  being  gradually  increased  at  each 
passage. 

The  second  preparation  is  to  pass  the  cotton  into  a  second 
oily  bath  which  contains  none  of  the  gastric  Hquor  employed 
m  the  first  one.  The  second  bath  is  composed  of  the  remains 
of  the  first,  to  which  is  added  150  lb.  of  soda  at  1°,  and  8  lb, 
of  oil.  The  processes  of  the  first  preparation  arc  repeated 
and,  lastly,  the  cotton  is  well  washed  in  still  water,  wrung  out, 
and  dried.  The  cotton  thus  washed  and  dried  is  ready  for 
mordanting.  The  mordants  are  alum  and  gall-nuts,  without 
which  the  cotton  does  not  take  a  full  or  fast  colour.  The 
galls  arc  applied  first ;  for  icx)  lb.  of  cotton,  10  lb.  of  broken 
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galls  are  boiled  with  lOO  lb.  of  an  infusion  of  15  lb.  of  sumac; 
after  boiling  half  an  hour  50  lb.  of  cold  water  is  added.  The 
galling  is  done  very  hot,  the  cotton  is  well  worked  in  it  and 
then  carefully  wrui^  out;  it  is  dried  in  tlie  day  time  in  calm 
weather  ;  in  foggy  or  rainy  weather  the  cotton  is  blackened. 

The  aluming  is  effected  in  a  bath  of  1 50  lb.  of  warm  water 
containing  12^  lb.  to  15  lb.  of  Roman  alum.  The  dull  yellow 
colour  acquired  by  the  cotton  in  the  galls  turns  to  grey  in  the 
alum.  The  alumed  cotton  is  dried  and  afterwards  well  washed 
to  separate  that  portion  of  the  preparation,  and  especially  of 
the  mordant  which  has  not  combined  with,  or  does  not  adhere 
intimately  to,  the  cotton. 

The  cotton  is  now  submitted  to  a  third  oil  treatment  pi 
pared  with  7}^  lb.  of  oil  and  soda  solution  at  1';  it  is  then 
passed  through  three  successive  leys,  the  first  marking  2°,  the 
second  3",  and  the  third  4°  Beaum^  ;  the  cotton  is  dried  each 
time  and  washed  to  deprive  it  of  excess  of  oil.  It  is  then 
galled  with  J}i  lb.  of  galls,  without  sumac,  and  alumed  with 
10  lb.  of  alum,  washed  as  before,  dried,  and  is  then  ready  fo^ 
dyeing.  ^ 

The  third  oil  treatment  could  be  given  immediately  after 
the  washing  from  the  second  oil,  and  tlie  second  galling  ancL 
aluming  with  washings  dispensed  with.  ^| 

For  dyeing,  2  to  2^4  lb.  of  good  madder  are  required  for 
each  lb.  of  cotton;  it  is  mixed  with  blood  in  the  proportion  of 
j4  a  lb.  for  each  lb.  of  cotton;  the  mixture  is  made  by  hand, 
and  forms  a  paste,  which  is  then  transferred  to  the  water  in 
the  madder  copper;  heat  is  applied,  and  as  soon  as  the  water 
is  warm  the  cotton  is  entered  and  moved  about  during  an 
hour  without  raising  the  heat  to  the  boil;  the  cotton  is  put 
in  a  net  and  left  in  the  bath,  where  the  boiling  is  kept  up  for 
an  hour.  Upon  coming  out  of  the  6yc  the  cotton  is  well  and^ 
completely  washed  in  abundance  of  water. 

The  colour  is  brightened  in  a  close  boiler.     In  the  first 
a  soda  ley  at  2°  is  taken,  and  10  lb.  of  white  soap  dissolved 
it ;  the  cotton  is  boiled  for  eight  or  twelve  hours,  according  to 
the  strength  of  the  ley  and  the  depth  of  shade  of  the  dye, 
When  by  examination  of  a  portion  of  the  cotton  it  is  found 
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suffidenlly  boiled,  cold  water  is  added  to  the  boiler,  the  cotton 
withdrawn,  washed,  and  dried.  The  second  boiling  is  done 
xvith  water  made  slightly  alkaline  with  soda,  and  containing 
I2j4  lb,  of  soap  ;  the  duration  of  the  boiling  is  from  four  to 
six  hours, 

Tlie  final  brightening  is  done  by  making  a  solution  of  tin 
as  follows: — 30  grammes  salammoniac  to  i  lb.  of  nitric  acid, 
at  '^2^  Beaume;  add  tin  in  rods  at  the  rate  of  r  oz.  to  each 
pound  of  acid,  or  until  the  solution  becomes  opalescent 
Seven  and  a  half  pounds  of  this  tin  solution  are  added  to  lOO 
lb.  of  warm  water,  in  which  is  dissolved  3  lb.  of  alum.  The 
mixture  becomes  white,  and  the  dried  cotton  is  plunged  into 
iL  The  solution  may  be  made  stronger  or  weaker  according 
to  tJie  depth  of  colour  on  the  cotton.  After  remaining  a 
sufficient  length  of  time  the  cotton  is  washed  in  running  water 
and  the  dyeing  operations  completed. 

Chaptal  gives  another  process  for  dyeing  Indian  red  or 
"  rouge  brule,"  which  is  a  dull,  heavy  colour  without  brilliancy, 
but  is  sought  after  on  account  of  its  agreeing  well  with  all 
other  colours,  and  being  similar  to  the  red  cotton  hand- 
kerchiefs imported  from  India. 

The  cotton  is  treated  with  alkali  as  in  the  bright  red,  and 
then  boiled  for  half  an  hour  with  lime  water.  After  this 
operation  it  receives  a  strong  oiling  and  three  successive 
alkaline  treatments,  and  washed  ;  the  mordanting  is  done  in  a 
%%'arm  solution  of  12}-^  lb.  alum,  4  lb.  acetate  of  lead,  yi  lb. 
of  carbonate  of  soda,  and  a  small  quantity  of  salammoniac. 
The  dyeing  is  done  with  1 J^  lb,  of  madder  for  r  lb.  of  cotton, 
and  the  brightening  with  soda  and  soap ;  If  the  colour  is  not 
full  enough  it  is  oiled  a  second  time,  and  the  mordanting  and 
dyeing  repeated. 


[  To  be  continued^ 
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LIST  OF  ENGLISH  CALICO  PRINTERS. 
1st  March,  1840. 
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ITAIIE  or  WO&KS. 


Thomas  Hoyle  and  Sons  .. 
Leese»  Kershaw,  and  Co... 

John  Gallemore    

Coates,  Heald,  Wilson,  and 
Co 

Ditto 

John  Barge  

Gi.sbomc,  Wilson,  and  Wil- 
son  

Baylcy  and  Keeling 

Coston  and  Lycett  

Wood  and  Wright  

Ainsworth,    Sykes,    and 
Ainsworth 

Fielding  and  Rowbottom.,, 

Wilson  and  Crighton  

Coates  and  Hcald    

Charles  Neville 

Burford  and  Kay 

S.  Schwabc  and  Co 

Burgess  and  Townsend   ... 

William  Benccke  and  Co. .. 

James  Hudson  and  Co.  ... 

John  Scholcs     

Margcrtsons  and  Glover ... 

Cooke  and  Unsworth  

John  Brooks 

John  and  James  Dugdalc... 


Mayfield     

Ardwick  Bridge 
Ancoats  Bridge. 


Strangeways 

Levenshuhne 

Broughton  Bridge,. 


Adelphi 

London  Place  , 
Agecroft  Bridge 
Bank  Bridge  ...., 
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3 

10 
4 
3 
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Broughton  Grove ...  5 

Bowker  Bank    4 

Blakcley !  3 

Seedley  4 

Harpurhcy 3 

Trub  Smithy 2. 

Middleton  7 

Stansfield  Hall S 

BcUfield  Hall     4 

Gale    5 

Junction ... 

Burnley 6 

Love  Clough 3 

Sunny  Side    12 

Lower  House    |  7 
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KAMB  OP  WORKS. 


Sheriff,  Foster.  Gillctt,  and 
Hindle  

James  Thompson,  Brother, 
and  Sons  

Ainsworth,  Sykes,  and  Co. 

,Fort  and  Co 

Hargreaves,  Dugdale,  and 
Co 

James  Grimshaw 

Robert  Peel  and  Co 

Frederick  Steiner j 

Simpson,  Rostron,  and  Co. 

Reddish,  Bickham,  and  Co. 

John  Wardley  and  Co.    ... 

Robert  Turner  and  Co.    ... 

John    Wright    and    W. 
Aylmer 

Potter  and  Ross  

Hamcr,  Clough,  Smith,  and 
Holgate 

Smith  and  Lockett 

Richard  Holdcn   

Sandiford,  Moon,  and  Lay- 
ton  

R.  and  M.  Smith 

Samuel  and  George  Potter 

Charles  Swainson  and  Son 

Thomas  Bentley  

Richard  Cobden  and  Bro- 
thers   

George  Kendrick  Gill 

William  Yates ^.. 

Higgin,    Darbyshire,  and 
Chippendale 

Callender,  Bickham,  &  Co. 


Sabden 

Primrose    

Barrow  

Oakcnshaw    

Broad  Oak 

Plantation  Mills    . 

Church  Bank 

Church  Bank 

Foxhill  Bank 

Brooksidc  

Spring  Vale  

Mill  Hill    

Brinscall 

Darwen  

Iru'ell  Springs  .... 
RockliffeVale  .... 
Denham  Spings    . 

Kemp  Mill 

Baxendale 

Birkacre 

Bannister  Hall  .... 
Eccleston   1 

Cross  Hall 

Low  Mill    

Waterhouses 

Honvich  Vale    7 

Bradshaw  Hall |     7 


Tftbloa. 
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John  Anderton 

Hardman  and  Price 

Nelson,  Knowles,  and  Co... 

Hall  and  Gorton  

William  Sudren    

Jackson, Watson,  and  Greig 

Brown  and  Powell 

William  Grant  &  Brothers 

Doody  and  Price 

Swanick  and  Johnson 

Nuttall,  Giles.  &  Watchurst 

William  Covvsill    

Alfred  Thomas  and  Co.  ... 

Hutchinson  and  Sons 

Horrocks,    Goodlad.    and 

Worthington 

West  and  Winder    

John  Roberts  and  Co 

Henry  Crompton 

Roxburgh,  Ashworth,&  Co. 
George  and  John  Billington 

James  Greaves 

James  Andrew 

George  Andrew  and  Sons., 

Richard  Matley    ». 

Thomas  and  John  Dalton.. 

Kdmund  Potter    

J.    Bennett^    executor    to 

Thos.  Oldham  

lidward  Lucas 

Ingham  and  Yates  

Loyd»  Buchan,  and  Welsh. 

Charles  Robinson 

Lawrence  Short    

John  and  Charles  Yates  ... 


VAMta  ^f  WUMS. 


Tootal  Bridge    ... 

Bury  Ground 

Tottington  Mill.., 

KirklessMill 

Bolholt  

Rose  Bank 

Stubbins     

Ramsbottom 

Cobhouse  Nab  ... 

Hollins  Vale 

Hampson  Mill  ... 
Blackford  Bridge 
Spring  Water  ... 
Radclifle  Shop  ... 


Mount  Zion  

Belmont 

Prestolee    

Tootal  Vale  , 

Know  Mill 

Ouarlton  Vale  ...., 

Turton  Mill   , 

Dainwater 

Compstall  Bridge  . 

Hodge  Mill    

Hollingworth  Mill . 
Dinting  Vale , 


Garrison 

Wood  Print  Works. 

London  Place    

Furness  

Strines  Hall  

Wood  End 

Rock  Mill 
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28 
96 

111 

ICO 

129 

103 

170 

70 

32 
18 
40 

71 

80 

116 

37 
221 

30 


4 

103 

2 

48 

3 

34 

3 

93 

6 

143 

2 

34 

2 

16 

m 


A 
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VAUE  07  nut 

ItAMSa    OP   WO&K& 

UmUom. 

tablo*. 

(Late)  Brown  and  Powell... 
CTharlcs  Palfreyman 

spring  Vale   

4 

10 
4 
3 
3 
4 
5 
2 
2 
5 

40 

Wild  BoarClough... 
Marsland    

John  Marsland  &  Brothers 
Becker,  Brothers,  and  Co... 

Syddall  and  Addison  

Downes  and  Fumough    ... 
Tohn  Lowe  and  Co  

146 
118 

9 

39 

79 
16 

Reddish  Mills    

Chadkirk    

Cheadle  Vale 

Shepley  Hall 

John  and  Robert  Ashton... 
William  Shepherd  and  Co. 
Thomas  Duckworth 

Hyde 

Carbrook    

Cheadle  Grove  

MedlockVale    

Total   

22 

Otho  Hulme  and  Sons 

72 

Ninety-three  Firms, 

A%t         lS7?^ 

T-JJ 

-*/-- T 
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1st  MARCH,   1840. 


XAHS  or  Finu. 


Hector  Sandiman  ... 
A.  J.  Duncan  and  Co. 

James  Stewart     

Thomas  Shicls  &  Co. 

J.  G.  Adam 

D.  and  H.  Ingles 

Gcoi^e   Mc.   Farlane 

and  Co 

R.  Daglish,  Falconer, 

and  Co 

Boyd,  Mc  Nab,  &  Co. 


KAVE  OF    W(;«K". 


Tulloch  , 

Ruthven 

Linlithgow.. 
Hcrbertshire 
Denovan  . . 
Kincaid 

Lilieburn    ,. 

Lennox  Mill 
Bellfield 


1  3 
3  6 

2  2 
I 

4 

I  2 

7  2 

X  I 


Tfttdfli. 

104 

124 

60 

98 

210 

130 

59 

210 

44 
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KAKS  OF  FXBM. 


John  Black  and  Co 
John  Campbell    ... 
Sharp  and  Buchanan 
Mc.  Donald  and  Mc 

Kay 

Daniel  Gilchrist  and 

Co 

Reid  and  Whiteman 
John  Mc.  Gregor  and 

Co 

Patrick  Mitchell 

William  Stiriing  and 

Sons 

Ditto        ditto 

Arthur  and  Co 

Ditto  

Walter  Neil  and  Co. 


Gilbert  Lang   

Guthrie,  Kinlock,  &Co 

Ditto        ditto. 
John  Todd  and  Co... 
John  Stewart  and  Co. 
John  Orr  Ewing  and 

Co 

Muir,  Brown  and  Co. 

Ditto        ditto 
Sharp  and  Thomson 
Skinner    and    Rough 
William  Smith  &  Co. 

J.  and  R.  Shaw  

Henry  Montcith  and 

Co 

John     Bartholomew 

and  Co 


RAXB  OP  WORKS. 


Milngavie  

Burnbrae    

Strathblane    

Cochney 

Dalsholm  

Maryhill 

Crossbum  

Milton    

Cordale,  Leven 

Dalquham,  Leven... 
Millburn,  Leven  ... 
Dillichip,  Leven  ... 
Kirkland  Field, 

Leven     

Bonhill,  Leven  

Dalmonach,  Leven.. 
Ferry  Field,  Leven.. 
Leven  Field,  Leven. 
Leven  Bank,  Leven. 

Alexandria,  Leven... 
Rose-street,Glasgow 

Anderston 

Meadowside  

Kelvinhaugh 

Clydebank..; 

Thornfield,  Glasgow 

Barrow  Field 


HMAtDM. 


Dalmarnock 4 


IkblM. 


3 

14 


2 

5 

13 

5 

I 
2 
9 

3 

iS 


no 
60 


89 

95 

30 
128 

140 

52 
60 

rx) 

60 

170 

104 

99 

60 

84 

21 

118 

54 
70 

57 
44 

140 

6? 
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KAMI  or  rail. 

NAUB  OF  WOBKS. 

Mftfhlnft 

I 
2 

5 
3 

I 
2 

3 
3 

I 

PreiMt. 

TablM. 

John  Ban*    

Rutherglen    

Shawfield  Bank 

Little  Govan 

2 
II 

II 

13 

I 
I 
I 

6 

52 

A2 

Mc.  Queen  and  Mc 
Auley  

Thomas  Kennedy  and 
Co 

35 
32 
22 
16 

100 

Gow.  Primrose.  &  Co. 

Little  Govan 

James  Pender  &  Co. 

Andrew  Aitken  

Charles    Todd     and 

Higginbotham ... 
•  Monteith,Walker.and 

Co 

Milend    

Camlachie 

Springfield 

Parkholm  

82 

James  Ward  top  

Richard  Mitchell    ... 

Netherlee  

32 

106 

S6 

1 08 

Busby 

J.&W.  Crum  &  Co. 
Scott  and  Hall    

Thornliebank    

Wellmeadow 

Lancaster  and  Clark 

Croft  Head    

George  Aitchison    . . . 
James  Hendrie  &  Co. 
GIen,Mc.Indoe,&Co. 
Hardie,    Williamson, 

and  Stark    

John  Mathieson  &Co. 

Springbank   

South  Arthurlie    . . . 
Gateside,  Neilston. . . 

Springfield 

Old  Femese  

45 
80 
46 

72 
67 
94 
36 

12 

John  Hamilton  &  Co. 
John  Stenhouse  &  Co. 
Francis  Smith  &  Co. 

New  Ferneze 

Crossmill   

i 

Barrhead 

I 

... 

Charies    Todd     and 
Higginbotham.... 

Walter  Buchanan  and 
Co 

Damley 

56 
54 

70 
33 

36 

BlackleyMill 

Harrow,  Wilson,  and 
Co     

Collinslea  

1 
1     i    ... 

...    1    ... 

Blair  and  Peacock  ... 
Wm.  Galloway  Co.... 

Linside,  Paisley 

Old    Kirk    Lane, 
Paisley   

238 
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HAMB  or  WOBU. 


Baird  and  Wallace 
John  Mc  Gregor  and 

Co 

W.  and  H.  M.  Frame 
Anderson,  Mc.  Gregor 

and  Co 


Itt**a*«< 


Bickett  and  Young. 
Thomas  Neil   


Young,  Glassford,and 
Co 


Robert  Templeton ... 


William  Geddes 

William  Hall  and  Co. 


Dick  and  Kerr 
Peter  Brown    . 


Brick  Kilns 

Patrick  Bank. 

Kilbarchan 


Townheadj  Kilmar- 
nock    

King-street,  Kilmar- 
nock    

Glenlield,  Kilmar- 
nock     

Eastfield,  Kilmar- 
nock    

Burnbank,  Kilmar- 
nock    

Newton,  Kilmarnock 

Greenholm,  Kilmar 
nock    

Waterside,  Kilmar- 
nock     

Waterside,  Kilmar- 
nock     


Seventy  Firms 


Total. 


7S 


32 

40 
32 

61 
16 
92 

79 

24 

40 

60 
5 
5 


206 
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LIST  OF  IRISH   CALICO   PRINTERS. 
24th   FEBRUARY,    1839. 


KAMK  or  raUL 

KAMB   or    WOEKS. 

TottI 

s 

4 
4 

Bnf<MM 

1 

J.andJ.  Duffy  &  Co. 

William  Henry    

Waldron,  Dodd,  Car- 
tin   and  Co 

Ballsbridyc         

4 
0 

1 

120 

Island  Bridge    

Rathear 

120 

68 

Total 

Three  Firms 

«3 

5       308 

Tkeielisuare  taken  from  a  printed  sheet  which  has  no  name  attached  to  it. 
It  b  believed  that  it  was  compUcd  under  ibe  direction  of  tlie  late  Mr.  Alfred 
Binyon,  of  Mayfickl,  and  Mr.  Thompson  of  Clitheroe,  but  we  have  no  posiliTe 
ciidence  upon  the  point. 

In  the  original   there  are  separate    cohunns  for  7/8  machines  and    others, 
indadii^  nir&ce  machines.     In  the  Scotch  list  the  flat  presses  and  discharging 
are  separately  enumerated.     Only  one  English  and  one  Irish  Arm  had 
.—Ed, 


AhrUigmefits  of  Complete  Specificatimis  of  Patents  Recently 
Pubiis/ted. 


A.D.  1875,  May,  I8.-N0.  1833. 
Pollock,  William  Mather.  "Improvements  in  Machinery 
'or  Stentering  or  Finishing  Woven  Fabrics."  This  invention 
relates  "  to  machinery  for  imparting  what  is  sometimes 
''termed  the  elastic  finish  to  a  woven  fabric,  by  means 
"of  stentering  apparatus,  arranged  to  give  opposite  longi- 
"tudinal  reciprocations  to  the  selvedges  of  the  fabric,  whilst  it 
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"is  being  dried  in  a  starched  or  dressed  condition, 
apparatus  is  shown  in  two  drawings  and  cannot  be  descril 
without  them.  The  claims  arc  (l)  "The  connection  of 
*' cross  lever,  of  clastic  finish  stentering  machinery,  to  a 
"tinuously  vibrating  slotted  lever  by  a  rod  which  can 
shifted  to  or  from  the  centre  of  such  slotted  lever."  (2)  **Th< 
"actuating  of  vibrating  punkahs,  connected  with  stentering  d 
*•  finishing  machiner>'.  by  means  of  a  continuously  vibratinj 
"  slotted  lever  and  rod  which  can  be  shifted  to  or  from 
"  centre  of  such  slotted  lever." 


A.D.  1875,  May  29.-No.   1974. 
SCMROEDER,   Hknrv   {Provisional   Protection  only).      "  Ii 
provements  in  Dyeing  Woven  Fabrics."    The  woven  fabn( 
referred  to  are  such  as  are  known  "  as  '  Meltons,'  'Devons/ 
'  Pilots,'  either  unions  or  woollens."     The  invention  consists 
"dispensing  entirely  \vith  the  use  of  dyewoods."     "SimpJ 
passing  the  fabric  through  a  solution  of  aniline  dye,"  or  elai 
in  dyeing  a  foundation  with  "  vegetable  dye/*  and  then  finish 
ing  in  aniline  dye  "and  an  amount  of  depth  and  brilliai 
imparted  to  the  original  colour." 

A.D.   1875.  June   2.-No.  2033. 

Stead,  HoR.\Tia,  and  ArrLEY.\KD,  Bennet.  '•  Im] 
mcnts  in  Machinery  and  Apparatus  for  Steaming  \Vov< 
Fabrics."  This  invention  is  not  connected  with  calico  printing 
the  apparatus  employed  consists  of  a  suitable  framework,  upoi 
which  two  perforated  cylinders  are  mounted  "and  the  piec 
"  or  fabric  to  be  steamed  is  wound  upon  one  of  the  cylindd 
"and  steam  forced  through  the  perforations  thereof;  the  fabq 
"  is  then  unwound  from  the  first  cylinder  and  wound  upon  th 
"  second,  those  portions  of  the  fabric  which  were  furthest  frolj 
"  the  first  cylinder  being  nearest  to  the  second,  so 
"portions  of  the  fabric  arc  equally  steamed." 

A.D.  1875,  June  9. -No.  2117. 
Marsden,    Richard,    and    others   (Provisional  Protectii 
only).     "  Improvements  in  Machinery  or  Apparatus  for  Dycii 
Fabrics."     This  invention  is  for  keeping  tlie  piece  or 
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open,  to  ensure  regularity  and  evenness  of  colour,  by  "having 
"  a  scray,  lattice  sheet,  or  partition,  placed  inside  the  cistern, 
"  under  which  the  fabric  passes.  This  lattice  sheet  is  moveable 
"  and  can  be  raised  out  of  the  cistern,  wound  upon  a  winch, 
"  and  taken  away  when  desired." 

A.D.  1875,  June  28.-NO.  2343. 
Macdonald,  Stevenson  William.  "Improvements  \\\ 
Preparing,  and  Apparatus  for  Drawing  Off  Water  for  Con- 
densing Engines,  for  Feeding  Steam-boilers,  and  for  Scouring, 
Bleaching,  and  Dyeing."  "The  water  for  generating  steam, 
"  and  for  other  purposes,  being  collected  in  an  iron  or  other 
"cistern,  tank,  or  lodge,  is,  with  the  aid  of  heat,  which  passes 
"from  tJie  boiler  to  the  chimney,  allowed  sufficient  time  to 
"settle."  "The  same  effects  will  be  produced  by  injecting 
"the  exhaust  high-pressure  steam  into  the  water,  or  into 
"pipes  passing  through  the  water,  or  the  water  may  be 
"allowed  sufficient  time  to  clarify  by  subsidation.  If  the 
"  water  contains  mineral  solutions  or  free  acids,  carbonate  of 
"soda,  or  potash,  or  chloride  of  lime,  or  other  equivalent 
"agents  may  be  added  to  neutralise  these  injurious  matters." 
When  the  water  has  clarified  itself  it  is  drawn  off  by  "  a  flood- 
"pipe  which  is  not  allowed  to  dip  so  low  as  to  catch  the 
**  sludge  at  the  bottom  of  the  cistern,  tank,  or  lodge,  neither 
"can  it  rise  sufficiently  high  to  draw  off  the  injurious  scum 
"which  floats  or  swims  on  the  surface  when  foul  water  is 
"heated."  There  are  two  claims,  one  for  "  purifying  or  pre- 
"  paring  water  by  heat  or  precipitation,"  and  the  otlier  for  an 
apparatus  "for  drawing  water  out  of  cisterns,  tanks,  or  lodges, 
"  within  certain  limits,  as  shewn  and  as  described." 


A.D.  1875,  June  30.-No.  237L 
Haas,  Hermann  Samson.  (Provisional  Protection  only). 
"Improvements  in  Cleansing  and  Bleaching  Jute,  Hemp, 
Flax  and  Cotton."  "  The  jute  in  any  state  (raw  yarn  or  in  the 
"  piece)  is  placed  in  solution  composed  of  lOO  parts  of  water, 
"  and  8  parts  of  silicate  of  soda  at  a  temperature  of  from  190 
*•  to  212  degrees  Fahrenheit.     In  this  solution   the  jute   is 


"  allowed  to  remain,  say  from  eighteen  to  twenty  minutes  or 
"  more,  according  to  the  strength  and  quality  of  the  materia!. 
"The  jute  is  then  washed,  first  witli  hot  water  and  afterwards 
'*  with  fresh  cold  water,  in  order  to  free  it  from  the  colouring 
"  matter  and  the  silicate  of  soda."  The  subsequent  processes 
of  bleaching  arc  the  same  as  those  in  ordinary  use. 


1 


A.D.  1875,  July  5.-No.  2421. 

Wolff,  Justus,  and  Ketlfv,  Ralph.  "Improvements  in" 
the  Production  of  Aniline  Dyes."  This  invention  is  for  treat- 
ing a  mixture  of  aniline  and  nitro-benzol  with  suitable  metallic 
salts,  if  the  two  materials  are  pure,  soluble  dyes  are  obtained 
capable  of  yielding  blue  colours,  if  toluidine  be  present  in  the 
aniline,  or  nitro-toluol  in  the  nitro-benzol,  dyes  yielding  various 
hues  of  black  are  obtained.  The  process  is  given  as  follows  : 
"  First,  we  mix  about  three  parts  by  weight  of  aniline,  with 
'*  about  two  parts  by  weight  of  protochloride  of  tin  in  cr>'^tals, 
"  or  the  same  amount  of  salt  in  solution  in  water,  and  then 
"  add  about  one  part  by  weight  of  nitro-benzol  to  the  mixture; 
"we  then  allow  it  to  remain  until  the  primary  reaction  is 
**  effected,  and  we  then  heat  the  mixture  to  about  from  20O** 
"  to  about  220''  Celsius,  until  a  sample  drawn  out  and  dropped 
"  into  boiling  water  communicates  to  the  boiling  water  ^|H 
"brownish  yellow  coloration."  The  colouring  matter  iS^ 
extracted  from  the  melt  by  water.  The  novelty  claimed  "is 
"  the  production  of  a  dye  or  series  of  dyes  from  aniline  or 
"  from  toluidine,  or  from  mixtures  of  the  same,  and  either 
"  with  or  without  the  employment  of  xylidine,  together  with 
"  nitro-benzol  or  nitro-toluol  or  mixtures  of  the  same  in  con- 
"  junction  with  metallic  salts." 


A,D.  1875,  July  5.-No.  2422. 

Wolff,  Justus,  and  Bvrom,  William  Ascroft.  "Im 
provements  in  obtaining  Aniline,  and  in  the  employment  of 
the  same  or  of  compounds  thereof."  This-invention  is  for  the 
recovery  of  aniline  from  certain  wash  waters  or  waste  waters 
by  means  of  sulphate  of  copper  which  precipitates  the  aniline, 
and  from  which  precipitate  it  can  be  obtained  by  distillation 
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1^-ith  caustic  soda,  or  the  precipitate  may  "  be  used  directly  for 
"  printing  aniline  colours  such  as  black  and  gray»  grayish  blue, 
"  etc,  by  mixing  it  with  the  corresponding  quantity  of  hydru- 
"  chloric  acid,  and  of  chlorate  of  potash,  together  with  boiled 
"  starch  or  with  other  thickening  materials." 

AJ).  1875,  July  7.-No.  2448. 
Wolff,    Justus,    and    Betley,    Ralph.    "  Improvements 
in  the  production  of  Dyes  from  Naphthaline  and  its  deriva- 
livcs."      The  invention  claimed  in  this  patent  is  "  the  produc- 
"  tion  of  dyes  from  naphthaline,  and  also  from  the  derivatives 

*  therefrom,  in  which  one  atom  of  the  hydrogen  contained 
"therein  is  substituted  by  one  molecule  of  benzol  or  its 
"derivatives,"  "by  firstly  submitting  the  same  to  an  oxidising 

*  process,  and  after  separating  the  products  of  oxidation,  sub- 
emitting  such  products  to  a  second  oxidising  process,  and 
finally  to  the  action  of  an  alkali."  The  practical  process  is 
described  as  follows: — "We  lake  one  equivalent  of  naphthaline 
**  mixed  with  one  equivalent  of  dichlor  benzol  and  two  equiva- 
•*  Icnts  of  zinc  powder,  and  heat  this  mixture  in  strong  closed 
•'vessels  at  a  temperature  of  about  220°  Celsius  for  about 
••  twelve  hours.  The  mass  thus  obtained  we  treat  with  about 
*•  three  times  its  weight  of  acetic  acid  (glacial  acetic  acid  being 
"  preferred)  in  order  to  dissolve  it,  and  add  whilst  warm,  and 
**with  slight  and  cautious  agitation,  and  in  smalt  quantities  at 
"  a  time  chromic  acid  until  no  further  reaction  takes  place  ; 
"  then  we  add  to  this  mixture  about  three  to  four  times  its 
"  weight  of  cold  water,  the  mass  is  then  filtered  off  and  the 
"  residuum  on  the  filter  wcH  washed,  dried,  and  dissolved  in 
"  about  three  or  four  times  its  weight  of  fuming  sulphuric  acid 
*•  at  a  heat  of  from  220°  to  about  230°  Celsius  until  it  is  ascer- 
"  tained  by  a  drawn  sample  that  it  completely  dissolves  in 
**  water.  The  resulting  substance  we  heat  with  water,  neutralize 
"  with  quick  lime,  boil  it,  filter  if  necessary,  evaporate  and 
•'  treat  the  evaporated  solution  with  caustic  soda  (in  solution) 
"  equal  to  about  three  times  the  weight  of  the  substance  which 
"has  been  dissolved  in  sulphuric  acid  for  about  four  or  six 
"hours  at  170°  to  200''  Celsius,  until  it  is  ascertained  by  a 
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•'  sample  treated  with  excess  of  acid  that  the  mass  docs  not 
"  show  any  increase  of  precipitate  created  by  the  acid  ;  then 
"we  dissolve  the  resulting  mass  in  water,  neutralize  it  witli 
"hydrochloric  acid,  filter,  and  wash  ;  the  material  so  obtained 
"  is  ready  for  dyeing  and  printing  purposes."  Another  metlio 
is  given  with  some  variations. 

A.D.  1875,  July  9 -No.  2480. 
Hughes,    Edward    Thomas.      (A     Communication 
Victor   Weiss,  of  Langcpisalz^  Prussia).     *'  Improvements  in 
machinery  or    apparatus  for  washing  and   scouring  wool.*^ 
This  relates  to  machinery  or  apparatus  for  washing  wool  by 
means  of  rollers,  such  rollers  being  arranged  so  as  to  allow  o: 
the  washing  liquor  and  soap  waste  being  deposited  at  th 
bottom  of  *  the  wash  trough/  whereby  the  deposited  wast 
liquor  is  allowed  to  settle,  and  the  dirt  will  not  be  stirred  upJ 
The  wool  which  is  to  be  scoured  or  washed  is  conducted  bw 
a  creeper  or  travelling  apron  to  and  between  the  scouring 
cylinders,  and  is  delivered  after  passing  through  tlie  machind 
on  to  another  creeper,  from  which  it  passes  to  another  wasn 
trough,   and  so   until   it   has  been  sufficiently  treated.     Th 
claim  is  for  improvements  in   machinery.     There  is  a  sh 
drawings. 

A,D.  1875,  July  13.-No.  2521. 

WoLLASTON,  Charles  James.  "  Improvements  in 
purification  and  decolorizatioii  of  dye-waters."  etc.  The  In-^ 
vention  consists  in  the  use  of  the  "coke,  carbon,  or  chaJ 
obtained  from  the  substance  called  Blackstone  or  KimmeridgQ 
shale  in  the  process  of  its  destructive  distillation  in  the  manu^ 
facturc  of  illuminating  gas."  "  This  coke  carbon,  or  char,  I 
"  have  discovered  has  an  extraordinary  power  in  absorbingl 
"  impurities,  and  in  the  removal  of  colouring  matters,  and  aftel! 
"  filtration  these  noxious  waters  will  be  found  to  have  become 
"  practically  pure,  so  that  they  may  be  discharged  into  any  run-t 
•*  ning  stream  without  nuisance  or  injurious  consequences  of  anyj 
**  kind."  The  filters  for  refuse  dye  waters  arc  constructed  a^ 
follows: — •'  For  the  filtration  of  300  to  350  gallons  of  refuse 
*'  dye  per  hour,  a  surface  of  about  36  superficial  feet  I  find 
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"  be  fully  sufficient ;  and  I  make  my  filtering  apparatus  for 
"  such  a  quantity  by  constructing  a  sunk  tank  6  ft.  by  6  ft, 
"  by  6  ft.  deep ;  this  tank  I  place  very  slightly  inclined  from 
"the  front  to  the  back  in  order  to  allow  of  the  escape  of  air 
"  by  suitable  escape  pipes  which  arc  provided.  At  the  bottom 
"  of  this  tank  I  provide  perforated  tiles,  such  as  are  used  in 
"  malt  kiln  floors,  and  upon  those  tiles  I  place  a  layer  of 
"carbon  about  3  inches  in  thickness,  broken  and  sifted 
•'through  a  sieve  of  three  to  the  inch,  carefully  pressing  the 
"carbon  slightly  in  order  to  obtain  a  uniform  bed  of  filtering 
**  material.  I  then  proceed  to  add  a  second  thickness  of  the 
"carbon,  sifted  to  a  finer  grain  by  a  sieve  about  four  or  five  to 
*'thc  inch.  I  build  up  the  filter  bed  with  layers  of  this  de- 
"scription,  and  of  still  finer  carbon,  each  of  3  in.  or  4  in. 
**tliick,  until  I  have  a  total  depth  of  about  3  ft.  of  carbon  ; 
"a  top  layer  of  i  in.  or  2  in.  I  place  of  coarser  material, 
"  leaving  nearly  3  ft.  of  depth  for  the  refuse  dye  water." 
The  claim  is  for  the  application  of  the  carbonaceous  matter 
obtained  from  Blackstonc  or  Kimmeridge  shale. 


9.  British  and  Foreign  Pafeftts,  from  the  Commissiouers 
of  Patents  Journal,  February  22nd  to  March  lyth,  18^6, 
inclusive. 

Engraving,  Rollers,  and  Printing. 

3005.  William  ForiiEkGiL  Batho,  of  the  city  of  Westminster, 
Engineer,  and  John  Treadway  Hanson,  of  "Thames  Cham- 
bers," Adelphi,  in  the  county  of  Middlesex,  Architect,  for  an 
invention  of  "  Improved  apparatus  for  printing  and  stamping 
wall  papers  or  other  substances  for  decorative  purposes. — Dated 
36th  August,  1875. — This  patent  has  passed  the  great  seal 

3t>64.  Charles  Henrv  Sieber,  of  Fluntem,  in  the  republic  of 
Switzerland,  Chemist,  for  an  invention  of  *'  Certain  improve- 
ments in  printing  and  dyeing."— Partly  a  communication  to  him 
from  abroad  by  Louis  Gonin,  of  Deville  les  Rouen,  near  Rouen, 
France,  Chemist,  and  partly  his  own  inventioa — Dated  1st  Sep- 
tember, 1875. — This  patent  has  passed  the  great  seal. 

348J.    John  Henry  Johnson,  of  47,  Lincoln's  Inn  Fields,  in  the 
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county  of  Middlesex,  Gentleman,  for  an  invention  of  "  Improve- 
ments in  machinery  or  apparatus  for  |»rinting  textile  fabrics  and 
other  fabrics  or  articles,  and  in  means  employed  in  connection 
tlierewitlu" — A  communication  to  him  from  abroad  by  Albert 
Aune  Francois  Le  Tellier  and  I^uis  D^ir<f  Verstraet,  of  Paris, 
in  the  republic  of  France. — Dated  7th  October,  1875. — ' 
patent  has  passed  the  great  seal 

364,     Thomas  Nixon,   Pentagraph  Engraver  to  Messrs.  John  Oi^ 
Ewing  and  Company,  of  Aleitandria,  in  the  county  of  Dumbarton, 
North  Britain,  for  the  invention  of  •*  Improvements  in  pentagraph 
engraving  machines." — Provisional  protection  has  been  granU 
lo  this  patent. 

717.  James  Chadwick,  of  the  Spring  Brook  Print  Works,  Chadder- 
ton,  in  the  county  of  Lancaster,  for  an  invention  of  "Improve- 
ments in  dyeing  and  printing  textile  fabrics." — A  communication 
to  him  from  abroad  by  James  Harley,  of  Lowell,  ^f  xssachusctts, 
United  States  of  America. — Dated  21st  February,  1876, — ] 
visional  protection  has  been  granted  to  this  patent. 

1036,  Leon  Godefrov,  Son,  of  the  firm  of  Vve.  L.  Godefroy  and 
Son,  of  Puteaux,  near  Paris,  Printer,  for  an  invention  of  "An  im- 
proved process  of  printing  or  ornamenting  woollen  or  other 
similar  textile  fabrics." — Dated  loth  March,  1876.  ^H 

Thomas  Forster,  of  Streatham,  and  Richard  Taylor,  0^ 
Warwick  Street,  Kennington,  both  in  the  county  of  Surrey,  for 
an  invention  of  "  Improvements  in  the  manufacture  of  printing 
rollers." — Dated  4th  Mardi,  1869. — This  patent  has  become  void 
173,340.  Joseph  Perkins,  of  San  Francisco,  Cat,  for  "Color- 
printing  blocks. "^ — Application  filed  23rd  July,  1875. 

Bri^f, — *' Colour-block  perforated  with  convei^ing  tub«  through 
diffe  rem -coloured  inks  are  forced  lo  the  printing  face  by  pneumatic 
American  patent. 

Bleaching,  Steaming,  Drying,  etc, 
3228.     Samitel  Knowles,  of  Tottington,  near  Bury,  in  the  coimty 
of  Lancaster,  Calico  Printer,  and  James  Kav,  of  Bury  aforesaid^ 
Engineer,  for  an  invention  of  "  Improvements  in  apparatus  for 
drying,  stretching,  steaming,  and  ageing  woven  fabrics,  and  for 
drying  fibrous  materials  and  other  substances." — Dated    2 
September,  1875. — Tins  patent  has  passed  the  great  seal.  ' 
250.     William  iMather,  of  the  firm  of  Messieurs  Mather  and  Pla 
of  Salford,  in  the  county  of  Lancaster,  Engineer,  has  given  notice 
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to  proceed  in  respect  of  the  invention  of  "  Improvements  in 
apparatus  for  steaming  printed  fabrics." 

175.  Anthony  Gappkr  Southbv,  of  3  Ne^-  Inn,  Strand,  in  the 
county  of  Middlesex,  Civil  Engineer,  for  the  invention  of  **  Im- 
provements in  the  mode  of  and  apparatus  for  recovering  the 
alkali,  from  waste  leys  used  in  boiling  vegetable  fibres,  and  in 
utilizing  tlie  products  obtained  thereby." — Provisional  protection 
has  been  granted  to  this  patent. 
565.  Joseph  de  Kinder  and  Francis  Cuvlits  La-Tour,  both  of 
Antwerp,  Belgium,  Merchants,  for  the  invention  of  **  Improve- 
ments relating  to  the  steeping  or  retting  of  flax,  hemp,  and 
other  textile  materials,  the  se|jaration  of  their  fibres,  and  the 
bleaching,  calendering,  and  otherwise  treating  the  same  and  the 
fabrics  nude  thereof." — Provisional  protection  has  been  granted 
to  this  patent 
690.  James  Horrocks,  of  Eccles,  in  the  county  of  Lancaster,  fiar 
an  invention  of  "Improvements  in  the  boiling,  scouring,  or 
cleansing  of  textile  fabrics  and  materials,  and  in  apparatus  there- 
for."— Dated  24lh  February,  1S73. — The  stamp  duty  of  ;£"5o 
has  been  paid  upon  this  patent. 

878.  William  Mather,  of  the  firm  of  Messieurs  Mather  and  Piatt, 
of  the  Salford  Iron  Works.  Manchester,  in  the  county  of  Lancas- 
ter, Engineer,  for  an  invention  of  "  Improvements  in  the  con- 
struction of  steam  dr^nng  cylinders." — This  patent  has  become 
void — Dated  nth  March,  1873. 

Preparation  and  Treatment  of  Colouring  Matters. 

3i2o.  Alfred  Weigel,  of  ai,  Mark  Lane,  in  the  city  of  London,  for 
an  invention  of  *'  Improvements  in  the  production  of  certain 
colouring  matters," — Dated  23rd  September,  1873. — This  patent 
has  passed  the  great  seal. 
4138.  Alexantikr  Melville  Clark,  of  53,  Chancery  I..ane,  in  the 
county  of  Middlesex,  Patent  Agent,  has  given  notice  to  proceed 
in  respect  of  the  invention  of  "  Improved  processes  for  the 
manufacture  of  artificial  purpurine  and  other  coloring  matters, 
logcllier  with  the  application  of  such  products.*' — A  communica- 
tion to  him  from  abroad  by  William  Jules  Samuel  Grawitz,  of 
Paris,  France. 

^208.  George  Hill  Underwood,  of  Manchester,  in  the  county  of 
Lancaster,  for  an  invention  of  "  Improvements  in  the  treatment 
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of  indigo  for  dyeing  and  printing." — Dated  6th  December, 
1875. — This  patent  has  passed  the  great  seal 

238.  Ivan  Levinstein,  of  Manchester,  in  the  county  of  Lancaster, 
Colour  and  Chemical  Manufacturer,  for  the  invention  of 
"Improvements  in  the  application  and  treatment  of  residues 
arising  from  the  mam;facture  of  magenta." — Provisional  pro- 
tection has  been  granted  to  this  patent 

670.  Joseph  Firth,  of  Leeds,  in  the  county  of  York,  for  the  inven- 
tion of  "  Improved  apparatus  for  use  in  dyeing  &brics  indigo 
blue." — Provisional  protection  has  been  granted  to  this  patent 

744.  George  Betzold,  of  Belfast,  in  the  county  of  Antrim,  in 
Ireland,  Linen  Merchant,  for  an  invention  of  "  Improvements 
in  the  preparation  of  colours  for  printing,  dyeing,  or  staining, 
being  a  means  of  securing  or  increasing  fastness  in  colours." — 
,  A  communication  to  him  from  abroad  by  Johann  Rossenbaum, 
of  Magdeburgh,  in  the  empire  of  Germany,  Chemist — Dated 
23rd  Februaiy,  1876. — Provisional  protection  has  been  granted 
to  this  patent. 

1068.  Henry  Edward  Newton,  of  the  Office  for  Patents,  66, 
Chancery  lane,  in  the  county  of  Middlesex,  Civil  Engineer,  for 
an  invention  of  "  Improvements  in  the  preparation  of  colours  or 
pigments  which  by  vitrification  are  rendered  permanent" — A 
communication  to  him  from  abroad  by  Robert  Jean  Philippe 
Van  der  Haeghen  Limelette,  of  Brussels,  in  the  kingdom  of 
Belgium. — Dated  nth  March,  1876. 

641.  Frederick  Albert  Gattv,  of  Accrington,  in  the  county  of 
Lancaster,  Manufacturing  Chemist,  for  an  invention  of  "A 'cer- 
tain process  or  processes  for  obtaining  the  coloring  matter  of 
madder  and  another  useful  product" — Dated  3rd  March,  1869. 
This  patent  has  become  void. 

766.  Edward  Hunt,  Professional  Chemist,  of  Worsley  Street,  Sal- 
ford,  in  the  county  of  Lancashire,  for  an  invention  of  "  An  im- 
provement in  dyeing  and  fixing  of  what  are  known  as  aniline 
colors." — Dated  3rd  March,^i873. — This  patent  has  become  void. 

783.  Edward  Hunt,  Professional  Chemist,  and  George  Manlsy 
Hopwood,  both  of  Worsley  Street,  Salford,  in  the  county  of 
Lancashire,  for  an  invention  of  "  Improvements  in  treating  cate- 
chus, cutch,  or  gambler,  to  obtain  products  therefrom  suitable  for 
use  in  tanning,  dyeing,  and  printing." — Dated  4th  March,  1873.— 
This  patent  has  become  void. 
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^^^BF  Yams,  Hanks,  Cops,  etc. 

3319.  William  Reid,  Manager  to  Messrs.  Donald  Matheson  and 
L  Company,  of  Govan  Croft  Dye  Works,  in  the  county  of  I,anark, 
I  North  Britain,  for  an  invention  of  "  Improvements  in  apparatus 
I  to  be  used  in  connection  with  various  processes  of  treating  yams 
I  with  liquids." — Dated  23rd  September,  1873. — This  patent  has 
P       passed  the  great  seal. 

468.     Charles  Toussaint,  one  of  the  firm  of  Toussaint,  Levy,  and 
■        Co.,  of  Saint  Di^,  in  the  department  of  the  Vosges,  France, 
B        Manufacturer,  for  the  invention  of  "  Improvements  in  bleaching 
cotton  on  shuttle  cops,  bobbins,  or  in  hanks." — Provisional  pro- 
tection has  been  granted  to  this  patent. 
913.     Maximilian  Baerleiv,  of  Manchester,  in  the  county  of  Lan- 
caster,  for  an  invention  of  "  Improvements  in  apparatus   for 
drying  yarn  to  be  used  in  connection  with  sizing  and  otlier 
machines." — Dated  13th  March,  1873. — The  stamp  duty  of  ;;^5o 
has  been  paid  upon  this  patent 
38.791.     M.  Baerlein,  for  "Improvements  in  dyeing,  sizing,  &c 

thread," — Dated  4ih  February,  1876. — Belgian  patent. 
'38,794.    Toussaint,  Lev^',  and  Co.,  for  "Processes  and  apparatus 
for  bleaching  cotton  on  pirns,  bobbins,  and  in  skeins." — Dated 
4th  January,   1876.— (French  patent,  2nd  February,    1S76.) — 
Belgian  imtent 

45.  K.  GoHRiNG,  of  Stuttgart,  for  "  Improving  the  quality  of  yarn 
on  cops  by  bleaching,  dyeing,  or  otherwise." — 2  years. — Dated 
3rd  April,  1875. — Bavarian  patent. 

Finishing  Processes  to  Wool  Treatments, 
3553.  Robert  Duttoh  and  William  Renshaw,  both  of  Oldfield 
Road,  Salford,  in  the  county  of  Lancaster,   Machinists,   have 
given  notice  to  proceed  in  respect  of  the  invention  of  "  Certain 
improvements  in  Machinery  or  apparatus  for  finishing  velvets, 
velveteens,  and  other  pile  fabrics. '^ 
3570.   John  Schofield,  Henry  Gledkill,  and  Henry  Watson, 
in  the  employ    of    the    firm    of    Wm.    Edieston   &   Co.,   of 
Sowcrby  Bridge,  in  the  county  of  York,   Dyers,  Stovers,  and 
Fnishers,  have  given  notice  to  proceed  in  respect  of  the  inven- 
tion of  "Improvements  in  means  or  apparatus  for  finishing 
woven  fabrics." 
215.  Maximilian  Zingler,  of  19,  Buckland  Crescent,  Belsizc  Park, 
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in  the  county  of  Middlesex,  has  given  notice  to  proceed  in 
respect  of  the  invention  of  •'  Improvements  in  the  manufacture 
of  varnish,  applicable  also  to    sizings  and   waterproofings   fo 
textile  fabrics." 

242.  George  Henrv  Nussev,  and  William  Bradshaw  Leachmam,' 
both  of  Leeds,  in  the  county  of  York,  for  the  invention   of 
Improvements  in  machinery  or  apparatus  for  pressing  woollen  and 
other  woven  or  felted  fabrics."—  Provisional  protection  has 
granted  to  this  patent. 

498.  Andrew  Mitchell  Torrance,  of  the  firm  of  Miller,  Son,  and 
Torrance,  of  Cannon  Street,  in  the  city  of  London,  for  the 
invention  of  **  Improvements  in  the  numerical  marking  of  piece 
goods  and  other  materials  and  fabrics  sold  by  length  and  in 
apparatus  therefor." — Pronsional  protection  has  been  grante*^™ 
to  this  patent.  ^| 

945.  George  Rvdill,  of  Southampton  Buildings,  Ix)ndon,  for  the 
invention  of  "  Improvements  in  preparing  woollen,  cotton,  silk, 
and  other  such  like  fabrics,  for  extracting  vegetable  fibres  there- 
from, and  for  cleaning  the  same," — Provisional  protection  has 
been  granted  to  tliis  patent. 

1 129.  William  Bishop,  of  Stroud,  in  the  county  of  Gloucester,  for 
an  invention  of  "  Improvements  in  processes  or  modes  of  chemi- 
cally cleaning  or  freeing  wool  or  woollen  textures  from  vegetable 
matters,  10  be  employed  more  especially  prevnous  to  or  in 
connection  with  the  process  of  dyeing." — Dated  i6th  Mardi^^ 
1876.  ^ 

546.  John  Schofield,  Crabber,  in  the  employ  of  VVm.  Eddleston 
and  Com]iany,  of  Sowerby  Bridge,  in  the  county  of  York,  Dyers 
and  Stovers,  and  William  Mellor,  of  Sowerby  Bridge,  afore- 
said, Mechanic,  for  an  invention  of  **  Improved  machinery  or 
apparatus  for  smoothing  and  pressing  textile  fabrics." — Dat< 
13th  February,  1873. — This  patent  has  become  void. 

898.  John  Oldroyd,  Mark  Oldrovd,  the  younger,  Joshuj 
Woodcock,  and  James  Coulter,  all  of  Dewsbury,  in  the  county 
of  York,  for  an  invention  of  "  Improvements  in  machinery  or 
apparatus  employed  in  dyeing,  bleacliing,  scouring,  and  water- 
proofing woollen  or  other  woven  or  felted  fabrics." — Dated  12th 
March,  1873. — The  Stamp  Duty  of  ^£"50  has  been  paid  on  this 
patent 
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/.     Materials  for  a  History  of  Textile  Colouring. 


The  oldest  of  the  manuscripts  translated  in  Mrs.  Merrificld's 
•*  Original  Treatises,  etc.,  on  the  Arts  of  Painting  "  is  that  of 
Eraclius  ;  two  ancient  copies  of  it  are  known,  one  written  on 
vellum  is  now  in  the  British  Museum  (Egerton  AfSS,,  S^o  AX 
•the  other  forms  part  of  the  manuscripts  transcribed  by  Jehan 
Ic  Begue  in  1431,  concerning  whom  some  account  was  given 
in  the   last   number  of  this   Journal.     The   manuscripts   of 
Xraclius  are  written  in  Latin,  a  portion  in  verse,  and  the  rest  in 
j)rosc.     Of  his  history  nothing  is  known,  and  the  exact  date  of 
■the  manuscripts  is  uncertain,  but  the  vellum  manuscript  in  the 
liritish  Museum  is  of  the  latter  half  of  the  thirteenth  century. 
There  is  very  little  in  Eraclius  which  throws  light  upon  the 
employment  of  colouring  matters  in  dyeing ;    it  will  be  seen 
that  many  chemicals  were  known,  and  in  use.  but  their  em- 
ployment in  dyeing  textiles  is  very  briefly  alluded  to,  that  not 
fceing  the  special  intention  of  this  or  any  other  of  the  manu- 
scrips  in  the  Merrifield  collection,  and  whatever  there  may  be 
'ound  of  interest  to  the  dyer  in  them,  may  be  considered  as  so 
'^uch  gained  from  sources  where  it  had  previously  lain  buried 
in  a  mass  of  matter  having  no  concern  with  the  art. 

In  the  second  of  the  metrical  receipts,  which  is  to  make 
colours  from  flowers,  we  are  told  to  gather  them  early  in  the 
'Tiorning,  and  grind  them  up  with  raw  gypsum,  so  that  they 
niay  be  preserved  in  a  dry  state,  and  "  if  you  wish  to  change 
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their  colour,  mix  lime  with  the  flowers,  and  they  will  become 
green  ; "  this  evidently  refers  to  the  common  corn-flower.  In 
the  eighth  it  is  noticeable  that  the  juice  of  ivy  is  said  to 
gradually  assume  a  blood-red  colour  upon  drying,  and  to  be 
used  for  dyeing  the  skins  of  goats  and  sheep  a  rose  or  pink 
colour  ;  and  this  statement  is  to  be  found  in  several  other  of 
the  later  manuscripts.  A  method  of  making  verdigris,  or  a 
solution  of  acetate  of  copper  to  give  a  green  ink  is  found  in 
the  eleventh  ode ;  and  in  the  seventeenth  a  green  colour  is 
obtained  from  the  leaves  of  the  black  nightshade  (Soianum 
Niguum;  in  the  original  Morella)  ground  up  with  white  chalk. 
It  may  be  mentioned  that  in  the  fourteenth  of  the  prose 
receipts  (253  in  Jehan  le  Begue),  the  process  of  gilding  by 
means  of  quicksilver  is  described.  In  the  xxvi.  (280)  receipt, 
we  have  a  method  of  preparing  linen  cloth  so  as  to  apply 
colours  to  it,  which  runs  as  follows : — 

XXVI.  [280]  If  you  wish  to  paint  a  linen  doth^  and  to  lay  gold 
upon  it,  prepare  it  thus. — Take  parchment,  or  clippings  of  parch- 
ment, and  put  them  into  a  jar  with  water,  which  must  be  placed 
over  the  fire,  and  made  to  boil  as  before  directed ;  then  dip  a 
cloth  into  it,  take  it  out  immediately,  and  stretch  it  out  on  a 
wet  panel,  and  let  it  dry.  Then  burnish  or  polish  it  all  over 
with  a  glass  muller,  and  stretch  it  out,  fastening  it  on  to  a 
wooden  frame  with  the  thread.  You  may  then  pdnt  upon  it 
with  colours  distempered  with  size,  or  egg,  or  gum. 

[The  Roman  numerals  are  according  to  the  older  manu- 
script, the  figures  in  brackets  are  the  corresponding  numbers 
in  Jehan  le  Begue*s  manuscript] 

The  receipt  numbered  xxxiii.  [258]  is  interesting  as  giving 
a  method  of  dyeing  leather  with  madder  by  means  of  mor- 
danting with  alum  ;  it  runs  as  follows : — 

How  Cordovan  Leather  is  Dyed. — ^Take  the  leather  which  is  called 
'*  Cordovan "  not  dyed  with  colour,  but  pure  and  white,  and 
wash  over  the  sides  on  which  the  hairs  grew  with  alum.  Then 
take  madder  (  Waranciam),  and  heat  it  over  the  fire  in  a  brass 
vessel  with  wine  or  with  water  so  that  you  can  just  bear  your 
finger  in  it    Then  dip  the  aforesaid  leather  into  the  vessel  and 
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r  take  it  out ;  see  if  the  colour  is  sufficiently  deep  ;  if  it  is,  well 

I  and  good ;    if  not,  dip  it  in  again.     Then  spread  it  out  on  a 

I  sraootli  table,  burnish  it  witli  a  piece  of  boxwood  ;  and  then 

I  lake  fat,  and  grease  the  skin  all  over,  and  suffer  it  to  drj'. 

I  In  the  receipt  next  following,  wc  have  the  method  of 
making  an  aluminous  lake  from  Brazil  wood,  in  which  lime, 
and  probably  ammonia  from  decomposed  urine,  assist  in 
forming  the  compound. 

XXXIV.  [277]  Hmv  io  make  use  of  BrasiHum. — Take  a  brass 
dish,  and  scra|>e  as  much  brasilium  into  it  as  you  may  think 
necessary;  then  fill  it  up  with  urine,  add  powdered  alum  to  it, 

I  and  so  let  it  remain  for  a  night  The  next  day  set  it  upon  the 
coals,  make  it  boil  up  once  or  twice ;  remove  tlic  dish  from  the 
fire,  and  put  a  little  quicklime  with  the  brasilium  and  alum,  and 
stir  it  up,  and  so  let  it  stand  till  it  settles  thick  and  the  water 
floats  on  the  top  ;  then  throw  away  the  water  and  let  the  re- 
mainder dry  in  the  sun,  and  keep  it  as  long  as  you  like.  You 
may  use  this  colour  both  on  wood  and  on  walls ;  but  with 
greater  brilliancy  on  parchment. 

Among  other  things,  wc  sec  that  at  this  date  the  method  of 
making  red  lead  by  calcination  of  white  lead  was  well  under- 
stood ;  and  in  the  fifty-second  receipt  we  have  "  folium  " 
mentioned,  about  which  there  is  some  difficulty  of  identifica- 
tion, but  is  most  probably  some  lichen  of  the  archil  sort. 
Then  there  is  "dragon's  blood  or  sandis"  mentioned,  with  the 
addition,  "  id  est  garancia,"  .is  if  dragon's  blood  and  madder 
were  the  same.  "  Indicus,"  (indigo)  a  blue  pigment,  by  its 
name  shows  whence  it  is  brought"  (India). 

In  the  fifty-fifth  receipt  [245]  purple  colours  are  said  to  be 
made  bystraining  boiled  madder  roots,  if  "cocta  rubea  radicc" 
will  bear  that  translation  ;  and  several  herbs  are  mentioned  as 
yielding  colours,  but  their  names  are  obscure,  and  their 
modem  equivalents  uncertain. 

Eraclius  must  have  been  one  of  the  most  credulous  of  men 
if  he  had  any  faith  in  some  of  his  receipts  which,  not  being 
connected  with  dyeing,  we  are  happily  not  called  upon  to 
criticise,  but  the  existence  of  which  seems  to  weaken  all  the 
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rest.  The  curious  reader  may  refer  to  IX.,  X.,  and  XI.  in  the 
prose  part  (Nos.  235,  236,  and  254  in  Jehan  le  B^^e),  with 
many  similar  ones,  and  he  may  be  induced  to  think  he  has 
found  some  of  the  lost  arts  of  the  middle  ages. 

The  next  manuscript  in  point  of  antiquity  is  that  of  Petrus 
de  S.  Audemar  (Peter  of  St.  Omer?),  who  was  a  native  of 
France.  The  date  of  the  manuscript  is  doubtful,  but  accord- 
ing to  the  opinion  of  good  judges  it  cannot  be  placed  later 
than  the  end  of  the  thirteenth  or  beginning  of  the  fourteenth 
century.* 

In  the  earlier  receipts  many  methods  of  making  green 
colours  are  detailed.  They  are  all  based  upon  verdigris  ;  in 
some  of  them  saffron  is  added,  and  in  others  it  would  appear 
from  the  use  of  soap  that  a  fatty  salt  of  copper  must  have 
been  obtained.  The  method  of  converting  white  lead  into 
minium  or  red  lead  is  given  here  (No.  154) ;  in  Nos.  162  and 
164  reference  is  made  to  the  herb  folium,  which  is  said  to  be 
used  by  the  English,  "in  whose  country  it  is  prepared,  and 
who  call  it  worince"  for  dyeing  wool.  The  preparation  simply 
consists  in  treating  the  herb  with  alkaline  leys,  or  with  urine, 
and  it  was  employed  as  a  lake  or  used  to  dye  cloths,  from 
which  the  colour  could  be  afterwards  extracted  for  the  pur- 
pose of  painting.  Folium  is  in  other  places  called  "tumsol," 
again  said  to  be  the  fruit  of  the  mulberry  tree,  and  again  the 
juice  of  the  croton  tinctorium,  or  tumsol.  It  will  be  found 
mentioned  further  on.  In  No.  165  we  find  that  saffron  was 
esteemed  as  a  yellow  colouring  matter,  and  that  the  best 
quality  came  from  Italy  or  Spain.  In  making  an  azure  colour 
from  a  copper  basis  by  the  action  of  fermenting  grape  skins 
upon  the  metal,  it  is  repeatedly  stated  that  unless  strips  of 
pure  silver  be  placed  in  the  copper  vessel  the  colour  will  be 
inferior,  and  have  a  greenish  hue.  The  colour  is  deposited  as 
an  effloresence  upon  the  silver,  and  is  probably  a  mixture  of 
carbonate  and  acetate  of  copper,  the  silver  acting  as  one 
element  of  a  couple  in  what  would  be  a  sort  of  electrical  com- 
bination.    In  No.  172  a  method  of  blackening  skins  is  given, 

*  Merrifield,  i.,  p.  112.  All  the  facts  and  translations  of  this  article  are  taken 
from  Mrs.  Merrifield. 
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I  tirhich  the  elements  are  oil,  scales  of  iron,  and  charcoal  ; 
tit  in  the  receipt  following  we  seem  to  come  upon  a  forgotten 
icthod  of  dyeing  with  elm  bark.    The  atramcntum  mentioned 
most  probably  lamp  black,  but  it  may  be  some  other  black 
latter. 
173.     Also  of  atiother  mode  of  making  Black. — Take  the  bark  of 
the  wood  which  is  called  elm,  and  cut  it  into  small  pieces,  and 
put  it  into  a  vessel  to  boil  with  water,  and  take  the  rust  which 
is  at  the  bottom  of  the  water  under  a  workman's  grindstone  and 
mix  it  with  said  bark,  in  order  that  they  may  boil  over  the  fire 
together,  and  add  to  them  atramentum  distempered  with  the 
aforesaid  water  of  the  bark  \  afterwards,  if  you  wish  to  dye  any- 
thing, put  it  in  while  the  water  boils,  and  so  leave  it  from 
morning  until  the  third  hour  of  the  day  (/>.,  from  6  to  9  a.ia) 
until  it  is  diminished  to  a  third  of  the  quantity  \  and  if  what  was 
put  into  it  is  not  well  dyed,  put  it  in  again  and  add  a  little 
atramentum,  in  order  that  that  which  is  put  into  the  composition 
may  be  better  dyed. 
Various  processes  are  given  for  making  vermilion,   called 
Iso  sinopis ;  and  then  in  No.  181  is  a  method  for  making  a 
ike  from  brasilium  or  Brazil  wood,  wliich  runs  as  follows  : — 
181.     How  Lake  is  made. — Take  filings   or  scrapings  of  Brazil 
wood,  and  let  ihem  boil  over  the  fire  in  a  clean  vase  with  red 
wine;  then  add  lake  distempered  with  urine,  and  let  tliem  boil 
together,  and  having  done  this,  strain  and  squeeze  them ;  then 
take  alum  and  mix  with  the  other  ingredients  in  the  vase  over 
the  fire  and  and  stir  it  a  little;  then  remove  it  from  the  fire,  and 
pour  the  contents  into  a  basin ;  then  grind  it  well  ui)on  a  stone, 
and  collect  the  lake  togetlier  and  let  it  dry  in  tlie  sun.     Ader- 
wards  preserve  it  in  a  box. 
The  use  of  gum  of  ivy  for  dyeing  skins  red  is  alluded  to 
t\'cral  limes,   it  is  called  lac  in  No.   183,  and  a  method  of 
laking  an  imitation  of  sinopis  or  vermilion  with  \\\m>  lac  and 
r^addcr  is  given;  in  No.  184,  the  method  of  preparing  the  ivy 
ikc  is  given. 
184.     Of  Lake. — In  the  month  of  March,   cut  branches  of  i^-y 
crosswise  in  various  places,  or  pierce  ihcra  with  a  bodkin  and 
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there  will  exude  a  liquid,  which  you  must  collect  every  third 
day;  this  is  boiled  with  urine,  and  turns  to  a  blood  colour, 
which  is  also  called  lacha,  with  which  the  skins,  commonly 
called  parcia,  are  dyed  with  alum.  The  above-mentioned  liquid 
is  useful  for  many  purposes. 

We  may  note  in  passing,  that  the  quality  of  tin  is  said  to 
be  best  judged  of  by  placing  "a  strip  of  it  to  your  ear,  and 
bend  it  too  and  fro  several  times  with  both  hands,  as  if  you 
wished  to  know  whether  it  was  broken,  and  if  it  rings,  that 
is,  creaks  or  crackles,  it  is  good."  No.  189  is  a  receipt  for  ink 
made  from  the  bark  of  the  blackthorn,  but  it  is  clear  that 
this  bark  is  only  used  to  yeild  a  mucilage  to  suspend  lamp 
black  or  some  other  sort  of  carbon  in,  for  no  chemical 
substance  is  added,  and  as  earthen  vessels  are  prescribed,  no 
metal  could  accidentally  find  admission.  The  following,  how- 
ever, seems  a  chemical  kind  of  ink  or  colour,  and  it  is 
interesting  again  to  find  the  English  name  referred  to,  and 
from  the  mention  of  cloth  we  may  suppose  that  this  was  one 
of  the  compositions  used  by  the  cloth  stainers,  or  imitation 
tapestry  makers,  the  reference  to  gum  as  preventing  the 
running  of  the  colour,  is  also  suggestive  of  some  advance  in 
the  art. 

199.  Of  Blacky  and  Ink,  and  of  a  Black  and  Gran  Colour, — 
Take  ripe  berries  of  honeysuckle,  that  is,  in  English,  galetrice, 
and  pound  them  well  in  a  mortar  3  afterwards,  boil  them  care- 
fully in  wine,  adding  also  some  rust  of  iron  to  the  decoctioa 
This  is  a  green  and  brilliant  ink.  If  you  wish  to  colour  a  cloth 
or  a  skin  green,  paint  it  over  with  a  paint  brush ;  but  if  you 
wish  it  to  be  black,  add  ink  to  the  composition  as  usual 

200.  Gum  prevejits  the  Ink  from  running. — If  you  wish  to  prevent 
the  above-written,  or  any  other  ink  from  running  when  you  axe 
using  it,  add  the  gum  of  a  plum  or  of  an  apple  in  the  boiling,  aiid 
boil  them  together. 

The  headings  of  the  two  last  receipts  are  in  the  original 
^*De  attramento  et  incaiiste^^  &c.,  and  ^*Quod  gumfpta  cum 
prohibit  fluxnm  incausii;''  incaustum  in  the  text  has  a  wider 
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J  than  ink  in  English,  and  might  be  translated 
''colour." 

The  manuscript  of  Audemar  gives  little  more  than  is  con- 
tained in  the  forgoing  extracts  which  has  any  bearing  upon 
dyeing  processes ;  it  is  free  from  the  extravagant  receipts 
contained  in  Eraclius,  and  would  appear  to  be  the  production 
of  a  man  who  had  tried  most  of  the  things  he  wrote  about 

There  is  a  short  manuscript  among  those  copied  by  Jehan 
1c  B^^e  which  was  written  by  Alcherius,  as  he  states,  on 
'•Thursday,  the  8th  day  of  August,  139S/'  in  Paris,  and  con- 
sists of  receipts  taken  down  from  the  dictation  of  and  old  man 
named  Anthonio  de  Compendio,  who  was  apparently  a  maker 
of  colours  for  artists;  among  the  receipts  are  some  for  the 
preparation  of  lakes  from  Brazil  wood.  No.  301  is  for  a  green 
colour  for  painting  upon  linen  made  from  verdigris,  and  the 
juice  of  the  herb  which  is  called  in  French,  flamma  (English, 
coritfiag;  Latin,  gladioltis  communes);  tempered  or  thickened 
with  gum  water.  In  this  manuscript  Alcherius  gives  a  receipt 
for  making  writing  ink  which  he  knew  previous  to  the  year 
J382,  it  is  made  from  galls  as  in  the  following  receiptj  which 
is  selected  as  being  the  shortest 

Good  Ink  is  thus  made, — Take  1  ^  lb.  of  pounded  galls,  soak  them 

in  warm  rain  water,  or  warm  wine  or  vinegar,  of  the  quantity  of 

10  phials,  and  so  let  it  stand  for  a  day  or  morcj  then  boil  it  until 

j         Uie  said  water,  wine,  or  vinegar,  is  reduced  to  one-third,  and  let 

i         it  be  taken  off  the  fire,  and  a  phial  or  two  of  wine  or  vinegar  be 

I         immediately  added,  and  let  so  much  water  be  added  as  was 

I         boiled  away  from  the  said  mixture  ;  when  it  begins  to  boil  let  it 

be  removed  from  the  fire;  when  it  is  only  just  warm,  strain  it 

and  add  to  it  i  J^  lb.  of  gum  arabic  in  powder,  and  1  lb.  of 

Roman  vitriol,  and  mux  the  whole  together. 

From  the  remarks  made  by  the  writer  it  is  reasonable  to 
Conclude  that  this  method  of  making  ink  was  new,  and  from 
the  occurrence  of  contemporary  receipts  for  making  writing 
ink  from  mucilaginous  liquids  and  lamp  black,  it  would  seem 
that  both  kinds  of  ink  were  at  this  time  in  use,  and  that  the 
modem  ink  had  not  supplanted   the  ancient     Some  other 
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receipts  are  given  in  the  latter  part  of  the  manuscript,  but 
they  were  added  by  Jehan  le  B^^e  himself,  and  the  date 
cannot  be  fixed  any  earlier  than  143 1,  the  year  in  which  the 
copy  was  made.  There  is  one  receipt  however  worth  extract- 
ing, in  which  alum  appears  as  a  mordant  for  dyeing  in  much 
the  same  way  as  in  modem  dyeing. 

326.  To  make  Skins  and  all  other  things  of  a  Red  Colour^  or  any  other 
Colour. — First  put  the  skin  in  alum  water  which  has  been  boiled 
with  some  bran,  and  then  skim  it  well  and  let  it  settle,  and  when 
the  heat  of  the  water  is  so  reduced  that  it  is  just  tepid  so  as  not 
to  bum  the  skins,  throw  them  in.  After  this  you  must  dry  them, 
then  boil  some  Bmzil  wood  in  the  above-mentioned  water,  and 
when  it  is  well  boiled  sew  your  skins  into  the  form  of  bags  and 
fill  them  with  the  said  water  while  tepid,  and  not  boiling,  as  in 
that  case  the  skins  would  bum;  they  will  thus  be  well  coloured; 
and  in  this  manner  you  may  stain  anything  with  any  colour. 

The  next  manuscript,  called  the  Bolognese  manuscript,  is 
preserved  in  the  library  of  the  convent  of  S.  Salvatore,  in 
Bologna ;  its  date  is  not  mentioned,  but  from  internal  evidence 
it  can  be  fixed  as  not  later  than  the  middle  of  the  fifteenth 
century.  There  are  additions  to  it  by  another  hand  which  may 
be  half  a  century  later;  the  extracts  from  the  later  additions 
are  distinguished  by  the  letter  B  prefixed.  For  a  discussion  of 
the  dates,  authorship,  and  language  of  the  manuscript,  refer- 
ence must  be  made  to  Mrs.  Merrifield,  ii.,  p.  326. 

The  earlier  part  of  the  book  is  taken  up  with  detailed 
accounts  of  the  preparation  of  ultramarine  blue  from  the  lapis 
lazuli  ;  the  first  receipt  shews  how  linen  was  made  to  take  up 
a  colour,  to  concentrate  and  extract  it  so  that  it  might  be 
afterwards  dissolved  out  for  purposes  of  the  artist.  The 
equivalent  of  the  word  "  chacabassia  "  was  not  known  to  the 
translator.  The  colouring  matter  was  evidently  one  modified 
by  the  fumes  of  ammonia,  though  apparently  not  fixed  by 
them ;  the  curious  method  of  measuring  time  will  be 
frequently  found  in  receipts  of  the  middle  ages. 

63.  To  Dye  Linen  Cloth  Blue  with  Juice  of  Iferh.^Take  the 
berries  of  the  "  chacabassia/'  and  bruise  them  well  on  a  thick 
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I  and  white,  but  not  nevr,  linen  cloth,  on  both  sides  of  the  cloth. 
I  Then  take  a  vessel  full  of  urine,  and  put  the  cloth  over  it  so  as 
I  not  to  touch  the  urine,  and  let  it  stand  for  three  or  four  days. 
I  Then  take  it  up  and  it  will  have  become  blue  ;  and  when  you 
I  want  to  use  it,  take  a  snuU  piece  of  that  clotli,  put  it  into  a  shell, 
add  a  little  gum  water,  and  let  it  stand  to  soak  for  the  space  ofj 
one  miserere  \  tlien  press  it,  and  with  what  you  press  out,  paint  1 
■  what  you  like  on  paper,  on  miniatures,  or  elsewhere,  and  it  will 
I      be  a  fine  colour.  j 

In  Nos.  73,  74,  and  75,  receipts  for  preparing  indigo  to  be 
used  as  a  pigment  arc  given,  in  one  case  it  is  to  be  extracted 
direct  from  the  herb  woad,  but  the  process  is  impossible  as 
written  unless  some  other  meaning  be  given  to  the  word  woad. 
In  No.  75,  the  method  is  more  intelligible,  for  the  directions 
are  to  take  '*  flower  of  woad,  which  flower  is  collected  in  the 
dyers*  vat  when  they  are  boiling  woad/'  which  may  be  under- 
stood as  the  scum  or  froth  of  indigo,  but  confusion  soon 
follows  when  we  are  told  to  "  bake  it  well  in  an  earthenware 
shovel  until  it  is  well  burnt,  and  then  grind  it  fine,  and  mix  it 
with  white  earth ;"  perhaps  for  "burnt"  Ave  should  read  "dried." 
Several  other  receipts  speak  of  the  "flower  of  woad"  as  the 
source  of  indigo,  and  as  obtained  from  the  dyers*  vat.  The 
indigo  imported  from  India  was  known  under  other  names, 
"bagadon"  or  "bagadel ."  Under  this  name  it  is  referred  to 
in  No.  87,  where  it  forms  the  blue  part  of  a  green  pigment, 
the  yellow  of  which  is  orpimcnt»  and  here  we  may  sec  how 
near  the  old  artists  were  to  making  the  preparation  of  indigo 
well  known  to  calico  printers  under  the  name  of  "pencil  blue" 
Pencil  blue  is  a  \i:xy  old  colour,  and  it  has  often  puzzled 
young  chemists  to  know  how  it  came  about  that  the  old 
colour  mixers  should  have  discovered  its  method  of  pre- 
paration. But  it  is  easy  to  conceive  its  origin  when  we  find 
that  a  mixture  of  ground  indigo  and  orpiment  was  a  favourite 
green  pigment ;  we  have  only  to  imagine  the  accidental  mixture 
of  this  pigment  with  lime  or  strong  leys,  and  he  must  have 
been  a  dull  worker  who  would  not  have  observed  and  profited 
by  the  reaction  which  would  take  place. 
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The  berries  of  blackthorn  (Rhammns  cat/tarticus )  are  em- 
ployed along  with  alum  in  No.  89  to  produce  a  green  lake; 
and  in  No.  97  we  have  a  colour  of  some  interest  If  we  were 
to  read  French  berries  instead  of  French  beans  (the  original 
commences  ^^ Havve  fagioli  maturi,  and  perhaps  the  translation 
is  incorrect),  we  should  have  a  steam  yellow  applicable  to 
cotton.     The  translation  runs  as  follows : — 

97.     To  make  a  Green  Water  for  Pat  nit  ng  on  Camas, — Take  ri 
French  beans,  and  put  them  into  a  small  bag  of  strong  canvas 
place  the  bag  in  a  press,  extract  the  juice,  and  sot  it  to  boil,  and 
let  it  be  reduced  one  half.     Then  add  some  powdered  roche- 
alum,  and  remove  it  from  the  fire,  and  it  will  be  a  good  and  fi 
colour. 

The  receipt  No.  105  may  be  compared  with  No.  89  ;  ripe 
berries  of  buckthorn  are  employed  with  alkali  and  alum  to 
give  a  "splendid  yellow  finer  than  orpiment;"  it  would  appeax^ 
that  the  names  green  and  yellow,  are  sometimes  confounded^ 
in  the  manuscript. 

There  follow  a  number  of  receipts  for  making  lakes  of 
aluminous  basis,  the  process  was  to  take  clippings  of  woolle 
cloth  which  had  been  dyed  with  '*  grana,"  that  is  kermes,  ancS! 
put  them  '*  in  a  very  strong  ley  made  of  ashes,  such  as  th^a 
dyers  use,  in  a  new  glazed  jar,  and  set  it  on  the  fire  to  boiL  ^ 
and  boil  it  slowly  for  tlie  space  of  two  paternosters ;^*  »b*=H 
strained  liquor  was  then  precipitated  by  alum.  ! 

The  following  receipt  for  making  a  lake  from  lac  shews  ^^ 
modification  of  the  method.  Lac  from  the  insect  was  know:^^ 
and  used  in  Italy  before  the  date  of  this  manuscript,  an  -^J 
there  is  no  doubt  that  is  what  is  meant,  although  as  we  ha 
seen,  there  was  a  lac  from  ivy. 

131.     To  make  Lake  hy  another  Process. — Take  urine,  pour  it  in 
a  new-glazed  jar,  and  put  it  over  the  fire ;  make  it  boil  well,  oktziA 
while  it  is  boiling  take  off  the  scum  which  arises  with  a  stic^l, 
and  let  it  boil  until  one-half  is  consumed ;   afterwards  put  tJi^ 
gum  lac  into  the  urine  and  let  it  boil  with  a  small  quantity     of 
gum  arabic  and  a  little  alum  zucharino  or  roche  alum.     \^'be'fl 
it  has  boiled  for  the  space  of  one  hour  strain  the  liquor  througA 
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a  thin  linen  cloth,  and  let  it  settle  in  a  glazed  jar  and  the  lake 
wrill  sink,  that  is,  will  go  to  the  bottom  \  then  pour  off  the  urine 
which  remains  upon  the  lake,  taking  care  not  to  pour  ofT  the 
lake  also,  and  let  the  lake  dry  by  itself  and  not  by  the  fire,  nor 
in  the  sun,  and  it  will  be  good  and  perfect  lake. 

The  next  two  receipts  give  different  methods  of  making  a 

*  lake  from  Brazil  wood,   which  is  here  called  vcrzino.     It  is 

mentioned  in  a  note  to  a  previous  receipt  that  Marco  Polo, 

the  Venetian  traveller,  says  the  best  Brazil  wood,  or  as  he 

calls  it,  verzino,  grew  in  the  Isle  of  Ceylon. 

B.  13a. — Take  of  verzino,  scraped  with  glass  or  with  a  rasp,  what- 
ever quantity  you  like ;  and  if  you  liave  a  drinking-glassful  of 
scrapings,  reser\'e  half  of  the  vcrzino  and  put  the  oilier  half  to 
soak  in  so  much  ley  as  just  to  cover  the  verzino.  Let  it  soak 
for  tlie  space  of  one  night,  then  put  it  to  boil  slowly  over  the 
fire,  and  when  it  has  boiled  while  you  can  say  one  Ave  Maria 
take  some  of  the  verzino  which  you  reser\'ed  and  put  a  small 
quantity,  little  by  little,  upon  that  which  is  boiling,  and  continue 
to  do  this  as  long  as  you  have  any  left,  always  waiting  a  little 
after  each  tiraej  and  when  you  have  no  more  left,  and  the 
verzino  is  reduced  to  one-half,  stir  in  as  much  roche  alum 
(and  it  must  be  well  powdered)  as  you  think  sufficient^  and 
immediately  take  it  away  from  die  fire  and  let  it  rest  and  cool ; 
then  strain  through  a  thin  piece  of  linen  that  part  only  which 
comes  away  of  itself,  without  pressing  out  the  dregs  ;  put  it  into 
a  well-closed  glass  phial  and  place  it  in  the  heat  of  the  sun  for 
a  day  or  two,  and  it  will  be  fine  and  perfect  verzino  for  \^Titing.- 
And  if  you  wish  the  colour  to  be  darker,  add  to  it,  when  it  boils, 

La  piece  of  quicklime  as  large  as  a  bean  and  it  will  be  done. 
B.  133. — Take  one  ounce  of  verzino,  scraped  with  a  rasp  or  with 
I  glass,  put  a  third  part  of  the  verzino  to  soak  in  sufficient  spirits 
of  wne  to  cover  it  for  the  space  of  one  natural  day,  and  add  to 
it  the  weight  of  one  quattrino  of  roche  alum  in  powder ;  i)Ut  it 
over  the  fire  and  let  it  boil  for  the  space  of  one  paternoster^ 
strain  it  and  keep  it  in  a  phial,  and  also  put  by  the  vcrzino  j  then 
lake  the  rest  of  the  verzino  (that  is,  the  other  two-thirds),  and 
put  it  to  Boak  in  very  clear  vinegar,  and  add  to  it  a  quattrino  or 
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more  of  alum  and  a  quattrino  of  gum  arabic  and  a  good  half- 
drinking-glassful  of  vinegar ;  let  it  soak  for  eight  or  ten  days, 
and  then  soak  in  this  liquid  the  verzino  which  was  taken  out  of 
the  spirit,  adding  it  to  the  other  two-thirds,  in  the  sun ;  then  add 
to  it  another  quattrino  of  pounded  alum,  and  let  it  stand  in  the 
sun  in  a  glass  vase  for  four  or  six  days  \  then  put  it  away  in  a 
phial  after  straining  it.  \\'hen  you  wish  to  use  the  colour,  take 
some  of  the  verzino  that  was  in  the  spirit,  which  will  be  almost 
yellow,  and  mix  it  with  one-tenth  part  of  the  verzino  which  was 
in  the  vinegar  and  write  with  it,  and  it  will  be  fine.  And  if  you 
wish  to  have  it  darker,  put  more  of  the  verzino  made  with  the 
spirit  into  it;  and  if  lighter,  less.  And  the  verzino  will  be 
better  if  made  in  this  manner,  viz.: — Take  the  scraped  verzino 
as  before  ;  then  take  a  tumbler  of  vinegar  and  let  it  boil  for  the 
space  of  one  paternoster^  and  put  into  it  two  or  three  quattrini 
of  pounded  alum  (because  when  the  vinegar  is  boiling  the  alum 
dissolves  and  liquefies  sooner,  and  if  it  does  not  all  dissolve  it  is 
of  no  consequence);  then  put  the  verzino  and  the  gum  to  soak 
in  it,  and  place  it  in  the  sun  for  eight  or  ten  days,  and  it  will  be 
good,  and  mix  it  with  the  other  verzino  steeped  in  the  spirit,  and 
it  will  be  light  or  dark  as  was  before  mentioned. 

The  employment  of  sumach  in  combination  with  iron  to 
give   black  was   known   at  the  date  of  this  manuscript,  as 
may  be  seen  from  the  following  receipts.  In  No.  338  it  is  said 
to  be  without  iron,   in   contradistinction  to  B  134,  where  a 
quantity  of  Roman  vitriol  is  prescribed,  but  it  is  evident  that 
the  grindstone  dust  is  of  no  use  except  for  the  iron  which  is 
in  it,  and  the  acidity  of  old  sumach  liquor  would  be  sufficient 
to  act  upon  and  dissolve  the  finely  comminuted  iron  in  the 
dust. 

B.  134.  To  make  a  perfect  Black. — Take  a  small  jar  of  the  juico 
of  sumach,  and  put  it  to  boil  until  reduced  by  one-fourth,  and 
add  to  it  a  good  ladleful  of  dirt  from  a  grindstone,  and  reduoe 
it  two  fingers  more ;  and  then  add  of  Roman  vitriol  in  powder 
3  oz.,  and  3  oz.  of  powdered  galls,  and  when  you  have  added 
these  things,  make  it  boil  till  it  is  reduced  by  two  fingers' 
breadth. 
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338.     To  make  a  Black  Dye  for  Dyeing  SkinSy   that  is  to  say^ 

■     Bine  Skoemakrr/  Black,  xvithout  Iron, — Take  a  boiler-full   of 

the  juice  of  sumach,  and  add  to  it  some  dust  from  a  wheel  (or 

grindstone),  and  let  it  boil  until  reduced  by  two  fingers'  breadth 

B      in  depth,  and  when  it  is  cool  you  may  dye  the  skin  with  this 

I      dye,  and  every  hour  it  will  be  a  finer  dye. 

In  No.  174  wc  find  archil  mentioned  (Anriccllam)  as  having 
a  purple  colour,  and  methods  given  of  preparing  it  for  colour- 
ing. The  following  is  one  of  those  receipts  where  indigo  and 
orpimcnt  arc  mixed  to  make  a  green,  afterwards  modified  by 
ochre  and  white,  and  is  a  curious  illustration  how  various  very 
different  matters  were  brought  together  in  pigments,  and  the 
way  prepared  for  making  colours  of  quite  another  character. 

192.  To  make  Fiah  Colour. — Take  indigo  mixed  with  orpiment, 
and  it  will  make  green,  which,  mixed  with  ochre  and  white,  makes 
flesh  colour.  | 

In  B  198,  gum  tragacanth  is  mentioned  as  being  employed 
to  thicken  something  to  serve  as  a  paste,  probably  for  taking 
impressions  or  for  modelling.  We  give  receipt  No.  210,  on 
account  of  its  title,  though  there  is  some  mistake  in  it,  or 
something  wanting,  the  result  of  distilling  the  three  salts  (sal- 
gem  being  pure  rock  salt)  at  a  high  temperature  would 
probably  be  a  sort  of  aqua  regia,  which  very  likely  would  give 
a  yellow  mark  on  silk.  No.  211  would  give  a  yellow  colour 
iiaving  some  degree  of  fastness  on  woollen, 

310.  To  make  a  WcUer  for  Paiftiing  on  lAnen  or  5i/A-— Take 
3  oz.  salammoniac,  2  oz.  of  salgem,  and  i  oz.  of  saltpetre, 
pound  tlie  whole  together,  and  then  distil  it,  and  keep  the  water 
imtil  you  need  it ;  you  may  paint  on  whatever  cloth  you  like. 

J 1 1.  To  make  a  Yellow  Water  for  Drawing  and  Painting  on 
Linen  or  Woollen. — Take  of  roche  alum  i  oz.,  of  saffron  2  oz., 
and  a  little  ley,  and  boil  all  these  things  together  till  reduced  by 
one-third,  and  it  is  done. 

In  No.  271,  manganese  is  mentioned  in  connection  with  glass 
staining.  If  this  be  the  mineral  now  known  by  that  name 
it  is  an  early  mention  of  it.    At  No.  2^21,  there  commences  a 
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number  of  receipts  more  immediately  referring  to  dyei 
The  first  is  for  dyeing  kid  skins  with  verzino  or  Brazil  wood, 
the  other  materials  employed  being  lime  water  and  alum. 
We  give  No.  326  in  full,  as  shewing  a  knowledge  of  the  use  of 
gall-nuts  in  dyeing  along  with  alum  and  Brazil  wood,  and  as 
illustrating  the  old  method  of  colouring  the  skins  of  animab. 
Galls  were  used  also  in  tanning,  but  there  is  no  doubt  that  in 
this  case  they  would  powerfully  help  the  formation  of  a 
coloured  lake  upon  the  skin. 

326.  To  Dye  Sheep  Skins  Scarkt  on  the  Side  of  the  Hair  to  mak 
Shoes. — Take  the  skins,  well  washed  and  cleansed  from  lime,  and 
4  oz.  of  galls  well  pounded,  and  boil  them  (in  water)  until 
reduced  one-third,  and  let  them  become  tepid.  Put  the  skins 
into  this  water  and  gall  and  wring  them  well,  and  then  let  them 
remain  in  the  water  for  a  night;  then  take  them  out  and  let  them 
dry,  and  when  they  are  nearly  dry  give  them  the  stroppa,  and 
then  take  Y2  oz.  of  roche  alum  to  each  skin  and  make  it  boil  in 
a  vessel  with  a  small  quantity  of  water,  and  soak  the  skins  in 
this  alum  water,  and  squeeze  and  wring  them  so  that  all  the 
water  may  run  well  out;  then  take  a  piece  of  lime  which  has  not 
been  slaked,  put  it  into  a  basin,  and  add  to  it  enough  water  to 
cover  it  by  one  finger's  breadth,  and  stir  it  well  so  that  it  may  t>e 
perfectly  dissolved;  then  let  it  settle,  and  when  it  has  settled  for 
one  night  take  off  the  scum  or  crust  which  the  lime  forms  on  the  top 
of  the  water,  and  then  take  two  bocali  of  fresh  water  and  pour 
them  into  a  pan,  and  when  the  water  boils  put  into  it  2  oz.  of 
verzino  well  pounded,  and  boil  it  until  it  is  reduced  one-half, 
add  to  it  a  little  pounded  gum  arable  and  remove  it  from  the 
fire,  and  when  it  is  tepid  take  away  the  skins  and  sew  them  up 
all  round  so  that  the  side  of  the  flesh  may  be  outside,  and  leave 
the  neck  open,  and  pour  in  the  dye  through  the  neck,  and  stir 
and  shake  it  well  four  or  five  times  in  the  dye,  so  that  the  dye 
may  cover  the  whole  of  the  skin.  And  if  you  wish  to  have  a 
fuller  colour,  add  to  it  for  its  maestra,  as  in  the  last  recipe,  a 
yolk  of  egg  well  beaten  up,  adding  it  a  little  at  a  time  to  the 
until  the  colour  appears  full  enough ;  then  pour  it  into  the 
and  shake  it  all  over  it  so  as  to  touch  every  part     When 
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skins  arc  drj'  polish  them  on  a  smooth  bench  with  glass  and  they 
done. 

No.  328,  also  for  dyeing  skins,  introduces  for  the  first  time 
sandal  wood,  and  is  interesting  as  prescribing  madder.  Fogliecio 
was  the  name  of  a  measure  for  liquids  used  at  Florence. 

528.  To  Dye  Scarid. — Take  j4  lb.  of  sandal  wood  and  )i  lb.  of 
madder,  boil  them  together  with  plain  water  until  reduced  to 
one-half,  and  then  add  half  a  fogliecto  of  ley  for  its  maestro  to 
make  the  colour  deeper,  and  a  piece  of  quicklime,  and  boil  it 
until  reduced  to  one-third,  then  prepare  the  skins  for  dyeing  as 
in  the  other  recipes. 

In  the  receipt  immediately  following  the  above,  which  is 
"for  dyeing  a  very  fine  scarlet/'  the  materials  arc  verzino 
(Brazil),  quicklime,  alum,  and  fenugreek. 

In  No.  335  we  have  a  process  of  mordanting  which  is  quite 
suitable  for  silk  (and  would  answer  for  wool  less  completely) 
to  serve  as  a  basis  for  dyeing  many  colours,  but  in  this  instance 
the  colour  is  green  from  verdigris,  which  is  only  a  poor  colour- 
ing material. 

335.  To  make  a  Green  Dye  for  Dyeing  Cloth,  Thready  or  Silk. — 
Take  roche-alum,  and  dissolve  it  in  a  boiler,  and  let  it  boil  till 
it  is  well  dissolved,  then  take  it  off  the  fire,  and  let  it  cool  so 
that  you  can  bear  your  hand  in  it,  and  then  put  the  cloth,  or  silk, 
or  thread  into  it,  and  let  it  remain  for  a  day  and  a  night,  and 
then  take  it  out  and  let  it  dry  well.  Next  take  a  little  verdigris, 
and  make  it  boil  in  the  water,  and  then  remove  it,  and  when  the 
water  is  become  tepid,  put  the  cloth  into  it,  and  work  it  well  in 
your  hand,  and  let  it  dry,  and  if  you  give  it  another  wetting  with 
a  little  roche  alum,  it  will  become  of  a  brighter  colour.  If  you 
wish  it  to  be  darker,  add  more  verdigris. 

The  receipt  No.  357  is  more  detailed  and  satisfactory,  and 
might  have  been  written  four  centuries  later,  for  the  same 
materials  and  process  are  in  use  at  the  present  day. 

357.  To  Dye  Silk  or  Cloth  j^rt/.— Take  i  lb.  of  silk  and  4  oz.  of 
soap  and  put  them  into  a  cauldron  with  water,  and  let  it  boil 
until  you  see  the  silk  appear  starred    Then  take  it  out  and 
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wash  it  well  in  clear  water  until  the  silk  becomes  white ;  drain 
it  well  and  wring  it  with  your  hands,  and  spread  it  out,  and  this 
is  done  when  the  silk  is  not  boiled  Then  take  4  oz.  of  alum 
in  another  small  vase  and  boil  it,  and  dissolve  it  in  clear  water, 
and  when  it  is  dissolved,  take  another  larger  vase,  and  fill  it 
with  fresh  water,  and  put  the  alum  into  it,  and  then  put  in  the 
silk,  and  let  it  remain  three  days  and  three  nights,  and  then 
wash  it  and  stir  it  about  well  in  fresh  water,  wringing  it  well 
with  your  hand  until  the  alum  is  washed  out  Then  take  a  little 
of  fresh  water,  and  3  02.  of  powdered  verzino,  and  let  it  boil 
until  reduced  one-third;  then  fill  it  up  with  fresh  water,  and 
boil  it  again,  till  reduced  one  finger^s  breadth.  Then  take  it  off 
the  fire,  and  divide  the  water  into  two  portions,  and  into  one  of 
these  put  the  silk,  and  let  it  stand  till  it  is  cold.  Then  wring  it 
with  your  hands,  and  put  it  back  into  the  other  water  which  you 
reserved,  and  let  it  be  as  hot  as  you  can  bear  your  hand  in  it 
Then  drain  it  and  wring  it  well,  and  spread  it  out  in  the  sun, 
and  it  will  be  fine. 

In  No.  358  there  is  a  process  for  dyeing  silk  saffron  colour 
or  yellow.  The  silk  is  alumed,  and  then  dyed  in  "herba 
rocciae,"  a  material  of  which  the  modern  name  is  not  known. 

No.  359  is  for  ^y€m%  silk  purple,  and  that  is  done  without 
aluming  and  with  archil  (oricello). 

No  361  is  for  dyeing  silk  black.  The  silk  is  first  boiled  in 
decoction  of  galls,  then  dried  in  the  sun  and  air.  A  mixture 
is  made  of  shoemakers'  blacking  (probably  sumach  and  iron), 
gall  liquor,  and  dust  from  a  grindstone ;  to  this  vitriol  is 
added  (green  copperas)  and  some  oil;  the  silk  is  boiled  for 
half  an  hour  in  this,  and  left  in  the  liquor  for  a  day  and  a 
half. 

The  receipt  No.  362  for  dyeing  silk  green,  is  of  high  interest 
as  being  the  only  clear  and  undoubted  instance  of  the  use  of 
a  real  indigo  vat  in  dyeing  in  all  the  collected  manuscripts. 
The  lime,  honey,  and  finely  divided  indigo  would  cause  a  re- 
duction of  the  blue  indigo  to  the  colourless  state,  for  honey 
acts  just  as  grape  sugar,  which  was  employed  by  Fritsche 
some  years  ago  to  reduce  indigo,  and  is  essentially  the  same 
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le  glucose  which  was  employed  by  Ward,  and  patented 
th  December,  1S57,  as  a  reducing  agent    Wcgivc  this  receipt 
full. 


it 


To  Dye  Silk  or  Thread  Green. — First  make  the  silk  yellow 
with  "panicella,"  as  was  before  directed  for  ydlow  silk;  and 
then  take  i  lb.  of  silk  and  4  oz.  of  indigo  and  put  ii  into  a 
saucepan,  with  a  little  water,  to  boil  for  half  an  hour  or  less,  and 
then  Lake  it  away  from  the  fire  and  cover  it  for  half  a  day  with  a 
cloth,  and  if  the  indigo  is  not  dissolved,  rub  it  up  with  your 
fingers  in  the  water  and  let  it  clear  itself;  then  separate  Uie 
water  from  the  leys,  and  put  the  water  into  a  vase  that  is  fit  for 
dyeing.  And  when  you  wish  to  dye  it,  lake  the  solution  of 
indigo  and  put  it  to  warm,  and  when  it  is  hot  take  a  lump  of 
quicklime  as  big  as  an  egg  and  y^  lb.  of  honey  to  every  i  lb.  of 
indigo ;  then  put  one-third  part  of  the  lime  into  the  water,  and 
when  it  is  hotter  put  in  anotlier  third  part,  and  when  it  is  nearly 
boiling  add  what  remains,  and  then  remove  the  water  from  the 
fire,  because  if  it  were  to  boil  it  would  boil  over  the  saucepan  ; 
then  pour  the  decoction  into  a  vase,  and  let  it  be  well  covered 
over  like  a  stew,  and  when  it  is  cool  enough  to  bear  your  hand 
in  put  in  gently  the  yellow  silk,  which  must  al  first  have  been 
dipped  in  fresh  water  and  well  wrung  ;  then  put  it  into  the 
solution  of  indigo  and  ^^'a^m  it  gently,  and  if  it  is  but  slightly 
coloured,  put  it  back  again  into  the  dye  ;  and  you  may  repeat 
,  this  several  times  with  the  dye  as  long  as  any  of  it  remains.  If 
you  preserx'c  it,  and  when  you  wish  to  dye  anything,  put  in 
firesh  indigo  and  honey,  but  not  in  such  quantity  as  before. 

The  following  receipts  for  dyeing  silk  are  connected  with 
le  foregoing.     We  are  unable  to  say  what  "panicella"  is,  and 

translation  gives  no  help. 


I 


13.  To  Dye  Silk  a  Dark  Green. — Take  the  silk  dyed  with  a 
purple  or  violet  colour,  and  when  you  have  taken  it  out  dip  it  in 
alum,  and  then  dye  it  with  '*  panicella"  as  was  before  directed 
for  a  yellow  dye ;  and  when  it  is  so  dyed  you  will  do  as  before 
directed  for  a  green  colonr,  and  you  will  liave  a  dark  green. 

II,     To  Dye  Silk  or  Thread  Blue.—T-^^kc  the  silk  boiled  and 
[ 
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washed  as  before  directed  for  boiling  silk  white  and  without 

alum,  put  it  into  the  indigo  dye,  and  you  will  have  a  fine  light 

blue.  M 

A  method  of  dyeing  thread  of  a  red  colour  by  the  proce^fl 

of  first  steeping  in  galls,  washing,  mordanting  in  alum,  and 

dyeing  in   Brazil  wood,  is  given  in  No.  366 ;   a  red   from 

madder  and  Brazil  wood  is  given  in  No.  367.  ^h 

367.  To  Dye  Thread  with  Red, — Take  some  madder,  wel^l 
pounded,  and  put  it  into  a  little  ley  made  from  x-ine  ashes  and 
let  it  boil,  and  put  the  thread  to  boil  in  the  ley  for  some  time ; 
then  remove  it  from  the  fire  and  let  it  dry  ;  when  it  is  dry  alum 
it,  and  then  boil  it  in  a  little  verzino  well  boiled  with  water  and 
ley  mixed  together ;  then  dry  it  in  the  wind  \sithout  sun,  and  it 
will  be  fine.  ^H 

We  conclude  our  extracts  from  the  Bolognese  manuscripts^ 
with  a  receipt  for  dyeing  black  on  cotton  and  silk.  Cotton  is 
hardly  ever  mentioned  in  the  manuscripts.  The  word  rendered 
by  cotton  is  "guarnello"  in  the  original.  In  another  receipt 
cotton  is  directed  to  be  dyed  black  with  galls  and  Roman 
vitriol  (green  copperas),  5  lb.  of  each  for  10  lb.  of  "pignolato/* 
which  in  a  foot  note  of  the  translator  is  said  to  be  a  sort  of 
cloth  made  of  Hnen  or  hemp  ;  at  the  heading  of  the  receipt 
(No.  370)  the  term  used  is  also  "guarnello,"  the  exact  mean 
ing  of  which  it  would  be  desirable  to  ascertain. 


368.  To  Dye  Cotton  or  SUk  Black. — Take  i  lb.  of  iron  filings,  202.  ol 
galls  well  pounded,  i  J4  oz.  of  Roman  vitriol,  rinds  of  pome- 
granates, bark  of  the  roots  of  walnut  tree,  2  oz.  of  verzino,  well 
ground,  and  strong  A'inegar ;  boil  all  together  until  reduced  to 
one-fourth,  and  let  the  decoction  cool  and  put  in  the  sun  for 
three  or  four  days,  stirring  it  eight  or  ten  times  every  day  ;  then 
strain  it,  and  when  you  wish  to  dye  silk  or  cotton  set  the  decoc- 
tion to  boil,  and  boil  the  silk  or  doth  in  it  for  a  quarter  of  an 
hour ;  then  dr>'  it  in  the  shade,  and  the  more  you  dip  it  the  finer 
and  more  beautiful  it  will  be. 
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2.     On  tlu  Mantifaclure  of  Carmine,  or  Extract  of  Indigo,^ 

BV    M.    MAX    ROESLER. 


When  we  began  a  few  years  ago  to  devote  our  attention  to 
the  preparation  of  carmine  of  indigo,  wc  looked  in  vain  for 
detailed  accounts  of  this  manufacture.  It  is  this  which  has 
induced  us  to  describe  in  a  detailed  manner,  and  especially  the 
practical  portion  of  it,  the  process  which  we  have  been  led  to 
adopt,  and  which  so  far  has  proved  a  success.  Carmine  of 
indigo  (sulphindigotate  of  soda  or  potash)  is  prepared,  as  is 
generally  known,  by  treating  indigo  with  sulphuric  acid  ;  to 
the  solution  is  added  an  alkali,  the  compound  is  then  pre- 
cipitated and  the  precipitate  is  collected.  This  process  then 
comprises  the  following  operations  ;  the  pulverization  and 
washing  of  the  indigo  ;  tlie  precipitating  and  filtration  of  the 
carmine  ;  and  lastly  the  washing  and  compression  of  the 
latter.  Before  describing  these  various  preparations,  we  shall 
say  a  few  words  on  the  indigo  itself.  The  question  has  often 
been  asked,  whether,  in  the  manufacture  of  carmine,  it  is 
preferable  to  use  indigo  of  a  better  or  inferior  quality.  It  is 
quite  evident  that  the  strength  alone  of  commercial  and 
pure  indigo  should  have  some  effect  in  the  manufacture 
of  carmine.  If  indeed  the  prices  of  the  various  qualities  of 
indigo  were  in  proportion  to  the  amount  of  pure  indigo  each 
contained,  then  it  would  be  a  matter  of  indifference  what  kind 
of  indigo  was  used.  But  in  the  first  place,  this  is  not  always 
the  case  ;  and  on  the  other  hand,  the  presence  of  a  certain 
amount  of  impurities  in  the  principal  article,  by  causing  the 
preparation  of  carmine  to  be  more  difficult  and  to  require 
longer  time,  naturally  increases  the  cost  of  it.  Therefore 
tliere  is  no  advantage  in  using  indigo  of  an  inferior  quality. 
The  better  indigos  from  Bengal  or  Java  should  be  used  in 
preference.     In  making  use  of  the   inferior  qualities  from 

*From  Dingler's  Polytechnic  Journal,  in  Moniteur  Scientifiq^e.  (3)  rl.,  p.  394. 
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Bengal  or  Guatemala,  a  great  deal  of  time  is  liable  to  be  lost, 
because  the  sulphuric  acid  solution  must  be  allowed  to 
and  aftcnvards  filtered.      The  characteristics  of  indigo  of  a 
superior  quality  are  well  known.      In  choosing  indigo  care 
should  be  taken  that  it  is  light,  porous,  and  of  a  bright  colour. 
It  is  always  advantageous  to  procure  whole  chests  of  indigo, 
as  they  come  from  the  country  where  it  is  produced,  and  to 
ascertain  the  strength  of  the  article  by  the  analysts  of  an 
average  specimen.     For  tliis  analysis,  Mohr's  method  is  both 
the  most  rapid  and  the  most  certain.     When  ready  for  the 
market,  carmine  of  indigo  should  form  a  uniform  paste  of  a 
reddish  copper  colour.     When  placed  on  a  sheet  of  glass  and 
viewed  by  transmitted  light,  it  should  be  of   a   pure  blue 
bordering  a  little  on  violet.      But  especially  it  should   be 
perfectly  uniform,  and  no  grains  should  be  visible  in  it     As 
an  average  standard,  i  gramme  of  carmine  of  indigo  should 
correspond   to  5  or  5.5   cubic  centimetres  of  a  solution  of 
permanganate  of  potash,  55  cubic  centimetres  of  which  are 
decolourised  by  ID  cubic  centimetres  of  normal  oxalic  acid. 
Wc  shall  now  devote  our  attention  to  the  various  stages  of 
the  process. 

Pulverization  of  the  Indigo — There  are  many  arrangements 
for  this  operation,  some  of  which  are  probably  more  practi- 
cable than  that  which  we  are  about  to  describe;  but  we  only 
give  the  following  as  an  example.  The  maximum  quantity 
of  indigo  to  be  taken  at  a  time  is  5  kilogrammes,  this  with 
3  balls  of  iron,  each  about  3  kilogrammes,  is  put  into  a 
wooden  dnim  which  is  tightly  shut  up.  As  a  certain  quantity 
of  indigo  powder  will  always  make  its  way  through  the  join- 
ings of  this  vessel,  it  is  placed  in  a  large  box  which  can  be 
closed  up,  and  in  which  it  can  turn  on  its  own  axis  by  means 
of  a  handle.  This  axis  does  not  coincide  with  the  axis  of 
the  drum,  so  that  there  is  an  eccentric  motion.  At  the  end 
of  three  hours  the  indigo  is  in  a  powder  fine  enough  to  be 
taken  out  and  passed  through  a  sieve.  This  sieve  is  formed 
by  a  hollow  wooden  prism,  over  the  faces  of  which  is  stretched 
a  fine  silk  gauze,  a  gauze  of  a  hundred  threads  per  square 
inch  is  quite  sufficient.     The  sieve  is  also  placed  in  a  well  en- 
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closed  box,  and  it  is  made  to  turn  rapidly  round  on  its  axis 
by  the  means  of  a  handle  outside.  In  quarter  of  an  hour  all 
the  indigo  powder  will  be  in  the  box.  Then  the  pieces  of 
indigo  which  remain  in  the  sieve  arc  added  to  a  new  lot  which 
is  about  to  undergo  the  same  treatment.  The  powder  is  then 
dried.  For  this  it  is  placed  in  large  fiat  basins  which  are 
placed  in  a  sort  of  oven  heated  to  60  or  70  degrees  by  the 
means  of  the  waste  heat  from  a  fire.  This  process  of  drying 
is  necessar>',  for  if  sulphuric  acid  is  poured  on  damp  indigo, 
too  great  a  heat  would  be  produced. 

Dissolving. — When  dry,  the  indigo  is  allowed  to  cool,  and 
then  is  weighed  out  in  portions  of  determined  weight  for 
the  process  of  dissolving.  Too  much  care  cannot  be  taken 
regarding  this  operation  if  good  results  are  to  be  expected. 
We  have  been  induced  to  treat  small  quantities  at  a  time.  By 
using  small  quantities  the  manipulation  is  simpler,  and  in 
cases  of  accident  the  loss  is  less  considerable.  It  has  often 
been  asked  whether  it  is  better  to  pour  the  sulphuric  acid  on 
the  indigo  or  to  introduce  tlie  indigo  into  the  acid.  The  last 
of  these  methods  is  the  one  most  commonly  used,  and 
generally  a  considerable  quantity  of  indigo  is  operated  upon. 
However,  experience  has  shewn  us  that  by  this  method  the 
mixture  gets  more  heated,  that  it  disengages  sulphurous  acid, 
a4id  that  the  dissolution  takes  place  in  a  less  complete  man- 
ner, or  to  say  the  least,  more  slowly  than  when  the  opposite 
course  is  adopted.  Nor  are  all  agreed  upon  the  question  as 
to  whether  one  should  use  English  sulphuric  acid,  fuming 
acid,  or  a  mixture  of  both.  In  all  cases  it  should  be  ascer- 
tained that  the  acid  contains  no  nitric  acid  (tlic  fuming  acids 
from  the  factories  of  Bohemia  generally  contain  it).  A  small 
addition  of  sulphate  of  ammonia  removes  the  inconveniences 
which  might  be  caused  by  the  presence  of  ever  so  small  a 
quantity  of  nitric  acid.  The  use  of  English  sulphuric  add 
has  not  given  us  satisfactory  results,  so  we  have  tried  a  mix- 
ture of  the  two  acids,  and  the  results  have  been  better  in  pro- 
portion to  tlie  amount  of  fuming  acid.  We  have  ceased  to 
employ  the  latter  alone,  and  we  actually  use  a  mixture  oi 
2k.250  of  fuming  acid  to  ok.500  of  acid  at  66**  Beaume.    This 
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mixture  is  about  ^^'^  in  strength.  We  should  remark  that, 
independently  of  the  yield,  the  weaker  the  acid  is,  the  more 
violet  is  the  carmine  obtained,  when  it  is  viewed  by  trans- 
mitted light  on  a  sheet  of  glass.  Then,  in  a  capsule  of  about 
6  in.  in  depth,  and  of  12  in.  in  diameter  above,  and  6  in. 
diameter  at  the  bottom,  500  grammes  of  dried  powdered 
indigo  is  placed.  This  is  kept  in  a  bath  of  cold  water  in  order 
to  moderate  the  heat  produced  by  the  addition  of  acid.  A 
mixture  of  2k. 250  of  fuming  acid,  and  ok.500  of  English  acid 
is  divided  into  two  equal  portions,  and  tlie  first  portion  is 
poured  rapidly  on  the  indigo,  causing  the  acid  to  flow  along 
the  vessel;  then  it  is  stirred  with  a  thick  glass  rod,  at  first 
gently,  then  with  greater  speed,  in  order  to  incorporate  by 
degrees  all  the  indigo  with  the  acid,  taking  care  that  no  lumps 
arc  formed.  This  operation  cannot  be  better  compared  than 
with  what  cooks  do  in  the  preparation  of  certain  dishes;  they 
put  some  flour  in  a  dish,  form  a  hollow  place  in  the  flour,  pour 
into  it  a  mixture  of  milk  and  white  of  eggs,  and  by  degrees 
incorporate  the  flour  with  tlie  mixture.  Although  it  may  seem 
somewhat  puerile  to  treat  at  such  a  length  of  a  similar  opera- 
tion, still  it  is  important  that  the  workman  should  acquire 
great  skill  in  performing  it,  for  the  final  result  depends  upon 
the  precision  with  which  the  mixture  is  made.  It  is  mixed 
continually  without  stopping  for  half  an  hour.  The  indigo 
and  the  acid  then  form  a  uniform  paste  almost  black  and 
ropy.  Then  is  added  the  second  portion  of  the  liquid,  and  it 
is  stirred  more  slowly  than  before,  but  the  stirring  should  be 
continuous,  It  is  a  bad  sign  when  during  the  first  part  of 
the  operation  the  compound  froths  and  disengages  a  great 
quantity  of  the  sulphurous  acid.  It  is  on  the  contrary  a  good 
sign  when  the  solution  completed  and  left  to  itself,  is  covered 
with  a  thick  layer  of  small  bubbles,  and  becomes  more  and 
more  dense  by  standing.  We  readily  admit  that  this  treat- 
ment of  the  solution  is  long  and  tedious,  for  by  this  method  a 
workman  can  hardly  treat  more  than  5  kilogrammes  of  indigo 
a  day.  But  the  indigo  is  not  yet  quite  dissolved,  as  is  very 
evident  from  the  considerable  residues  left  undissolved 
process  is  continued  at  once. 
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The  dates  on  which  the  solutions  were  made  sliould  be 
written  on  the  capsules  which  are  aftcnvards  covered  up,  to 
place  them  in  a  warm  place  and  keep  them  free  from  dust. 
At  the  end  of  eight  days  the  Hquid  is  frequently  stirred,  and 
at  the  end  of  this  operation  it  is  gently  heated  on  the  plate  of 
a  stove.  At  the  end  of  a  fortnight  the  solution  is  complete,  the 
mixture  is  become  very  thick,  and  on  the  surface  there  is  a 
layer  of  a  less  dense  liquid.  It  is  always  advantageous  to 
leave  the  mi.xture  in  tliis  state  as  long  as  possible. 

Precipitation. — Once  again  the  contents  of  the  capsules  arc 
stirred  at  a  gentle  heat,  then  five  of  them  are  emptied  into  an 
elevated  vessel.  Eacli  vessel  contains  then  2k.5  of  indigo, 
and  I3k.750  of  acid.  For  each  kilogramme  of  indigo  there 
is  added  50  kilogrammes  of  pure  cold  water;  and  a  saturated 
solution  of  common  salt  is  then  gradually  poured  into  the 
vessel  until  all  the  colouring  matter  is  precipitated.  (The 
marine  salt  solution  should  be  in  density  23*  Bcaume,  or  ri/.) 
For  I  kilogramme  of  indigo  there  should  be  about  10  kilo- 
grammes of  marine  salt  Formerly  we  precipitated  with  a 
solution  of  caustic  soda,  but  this  was  much  dearer,  and  it  pro- 
duced a  troublesome  froth.  Afterwards  we  discovered  that 
common  salt  was  both  less  expensive  and  more  convenient  for 
use.  On  the  other  hand,  as  the  liquid  then  contains  chlorhy- 
dric  acid,  which  quickly  injures  tissues,  we  have  had  to  change 
our  filtering  apparatus.  We  generally  use  a  cheap  kind  of  salt, 
such  as  is  used  for  industrial  purposes  or  for  cattle,  and  by  the 
means  of  a  very  simple  process  we  always  have  at  our  disposal 
a  clear  saturated  solution.  This  is  obtained  by  the  means  of 
an  elevated  cask  placed  upright  and  kept  constantly  full  of 
•water.  At  the  top  of  this  cask  is  fixed  a  large  filter  of  felt, 
which  is  always  kept  full  of  salt.  This  filter  should  be  cleaned 
from  time  to  time.  By  this  process  one  can  always  have  a 
solution  of  sufficiently  unifoi-m  strength.  The  following  method 
is  resorted  to  to  discover  quickly  if  the  precipitation  of  the 
carmine  is  completed.  A  drop  of  the  liquid  is  let  fall  on  some 
filter  paper,  if  the  edges  of  the  stain  are  colourless,  or  at  least 
if  they  are  not  blueish,  it  is  certain  that  the  operation  is 
finished,  and  that  it  is  ready  to  filter. 
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Filtering.— 'Wkxs,  first  filtration  should  in  preference  be  made 
in  a  filter  of  the  shape  of  a  box.  This  filter  is  made  with  a 
double  bottom  pierced  witFi  numerous  holes  ;  channels  put 
obliquely  on  the  bottom  allow  the  filtered  liquid  to  escape. 
The  filtering  material  rests  on  tlie  double  bottom,  and  its 
edges  extend  over  the  edges  of  the  box.  The  filter  is  first 
moistened,  and  the  liquid  and  the  precipitate  which  was 
obtained  by  the  last  operation  is  poured  on  it,  then  it  is  left  to 
drain,  care  being  taken  to  frequently  return  to  the  filter  por- 
tions which  pass  the  first,  until  the  tissue  ceases  to  allow  any 
of  the  precipitate  to  pass.  The  filtered  liquor  is  of  a  blackish 
green  colour.  Ten  cubic  centimetres  of  this  liquid  should 
correspond  at  the  most  to  0'3  or  0*5  c.c.  of  the  solution  of  per- 
manganate of  potash  previously  alluded  to. 

If  the  precipitation  is  made  by  soda,  in  all  cases  the  filtered 
liquor  should  be  collected  in  large  earthenware  basins,  and 
left  to  evaporate  in  the  air  and  to  crystallize.  If  instead  of 
marine  salt  chloride  of  potassium  is  used,  sulphindigotate  of 
potassium  is  obtained;  but  this  substance  is  rarely  used  on 
account  of  its  very  slight  solubility,  although  owing  to  the 
atomic  weight  of  potassium,  it  would  be  very  advantageous  to 
the  seller.  When  all  the  liquid  has  run  out,  the  precipitate  is 
taken  out  in  the  cloth  and  is  subjected  to  a  slight  compression 
between  planks  wciglited  with  stones.  In  many  cases  the 
carmine  thus  prepared  is  sufficiently  pure,  and  in  commerce 
is  found  under  the  name  of  extract  of  indigo.  It  is  used  for 
the  production  of  the  less  brilliant  shades  of  green.  To 
obtain  a  pure  and  beautiful  product  the  precipitate  should 
undergo  repeated  precipitations  and  washings 

Washing, — When  taken  from  the  filter,  the  prccipita 
(corresponding  to  i\i  kilos,  of  indigo)  is  placed  in  a  v 
similar  to  those  that  have  been  previously  described,  and  for 
each  kilogramme  of  indigo  50  litres  of  boiling  water  are  poured 
in;  it  is  then  stirred  with  a  large  wooden  spatula,  and  2k.5O0 
of  English  acid  arc  added.  If  the  liquid  acid  does  not  suffice 
to  redissolve  all  the  precipitate,  there  is  always  sufficient  to 
bring  it  to  a  state  of  great  division,  and  on  the  other  hand,  to 
cause  all  the  soluble  impurities  to  dissolve,  which  on  a  second 
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precipitation  remain  in  the  liquid  This  second  precipitation 
is  made  with  a  concentrated  soUition  of  2k.5oo  of  carbonate 
of  soda  at  90  per  cent,  for  each  kilogramme  of  indigo,  and  a 
concentrated  solution  of  common  salt,  corresponding  in  weight 
of  chloride  of  sodium,  to  that  of  the  carbonate  of  soda  em- 
ployed. After  having  added  the  above  liquids  to  the  indigo 
solution,  the  whole  is  well  mixed,  left  to  cool,  and  then  poured 
upon  the  filters.  In  order  to  filter  more  quickly,  it  is  usual 
to  employ  woollen  filters  having  a  surface  of  four  square 
metres^  fixed  upon  frames  of  a  proper  size,  and  arranged  one 
upon  the  other  like  a  scaffolding.  In  this  case  again,  care 
must  be  taken  to  return  to  the  filter  the  first  portions  which 
pass  through.  The  filtered  liquor  is  of  a  dirty  green  colour  ; 
10  c.c.  of  this  liquor  should  correspond  at  the  most  to  0*2 
or  0'3  c.c.  of  a  solution  of  permanganate  of  potash. 

The  contents  of  the  filters  are  often  stirred  with  wooden 
spatulas.  At  the  end  of  two  days  the  filters  arc  completely 
drained.  The  colouring  matter  is  subjected  to  a  second 
treatment  similar  to  the  one  just  explained,  unless  the  liquid 
after  the  preceding  treatment  presents  a  clear  blue  shade. 
When  this  has  been  effected,  the  carmine  of  indigo  may  be 
considered  quite  pure  and  ready  to  be  pressed.  In  most 
cases,  to  obtain  a  very  brilliant  product,  it  is  well  to  make 
another  final  operation.  This  time  the  filters  are  again 
emptied  into  tlie  vessel,  and  30  litres  of  boiling  water  are 
poured  on  the  product ;  the  addition  of  sulphuric  acid  is 
omitted,  and  the  precipitate  is  effected  with  a  concentrated 
solution  of  salt ;  it  is  well  mixed,  left  to  cool,  again  filtered, 
and  left  to  drain  as  well  as  possible.  It  seems  very  unprac- 
tical to  remove  the  precipitate  so  often  from  the  filter,  but  in 
this  way  we  have  always  obtained  better  results  than  by 
washing  it  in  the  filter  itself. 

If  indigo  of  an  inferior  quality  is  used,  the  washing  should 
be  repeated  three  or  four  times,  until  the  liquid  passes  through 
of  a  clear  blue  colour.  Then  the  substance  in  the  woollen 
tissue  is  there  placed  and  compressed  in  presses  made  for  the 
purpose.  The  carmine  is  then  ready  for  tlie  market.  It  is 
then  in  the  form  of  a  paste,  10  parts  of  which  should  cor- 
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respond  to  i  part  of  indigo.  To  prevent  the  carmine  from 
drying  too  fast,  it  is  mixed  with  a  small  quantity  of  common 
glycerine.  From  time  to  time  the  filtering  cloths  and  those 
which  are  used  for  the  compression  should  be  washed.  Then 
the  blue  liquid  thus  obtained  can  be  used  in  the  washing  or 
or  other  processes. 


J.     Critical  and  Historical  Notes  concerning  tlu  Prodiictioft  of 
Adrianople  or  Turkey  Red^  and  the  Tlieory  of  this  Colour* 

BY  THEODORE  CHATEAU, 
Corresponding  Member  of  the  Industrial  Soeidies  of  MtUhcuse  and  Amims,  tic,  eU* 


Process  tised  by  Messrs.  Koechlin  Bros,  in  1811, — ^The  cloth 
was  first  cleansed  with  soap  to  prepare  it  to  receive  the  white 
baths  in  an  even  manner.  The  proportion  of  soap  would  be 
about  5  per  cent,  of  the  weight  of  the  cloth  if  the  cloth  was 
bleached,  and  double  that  quantity  if  unbleached. 

For  oiling  100  pieces  (about  2,500  yards  in  length  and  of 
an  average  weight  of  520  lb.),  there  was  taken  about  275  lb. 
of  emulsive  oil  (/mile  tournanteX  this  was  placed  in  a  vessel, 
and  then  45  gallons  of  water,  and  afterwards  9  gallons  of 
water  containing  in  solution  about  70  lb.  of  carbonate  of 
potash,  gradually  added  and  stirred  up  with  the  oil  until  a 
perfectly  milky  or  creamy  solution  was  obtained.  If  the  oil 
was  of  good  quality  none  of  it  would  rise  to  the  surface  of  the 
fiuid  upon  standing  in  repose. 

The  first  operation  consisted  in  padding  the  pieces  with  a 
padding  machine  in  this  white  liquor,  and  if  the  weather  per- 
mitted, putting  them  out  on  the  grass.  In  bad  weather  the 
pieces  were  hung  in  a  drying  stove,  heated  to  about  1 20**  F. 
When  dried,  the  pieces  were  again  padded  in  the  same  liquor, 
and  again  dried,  and  these  processes  repeated  until  the  cotton 

•Abstracted  and  condensed  from  "Moniteur  Scientifique,"  vi.,  {3)  p.  401. 
Continued  from  p.  Jtjr,  Textile  C<dourist 
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was  sufficiently  impregnated  with  fatty  matter,  which  required 
generally  eight  successive  passages.  The  time  and  number 
of  paddings  were  regulated  according  to  the  shade  of  colour 
required,  the  quality  of  cloth,  and  the  season  of  the  year. 

M.  Kocchlin  considered  that  dew  favoured  the  combination 
of  tlie  fatty  matter  with  the  cloth.  It  is  as  well  to  note  in 
this  place,  that  if  exposure  to  sunlight  contributes  to  the 
development  of  Turkey  red,  it  has  also  an  injurious  effect 
upon  the  strength  of  the  calico  ;  we  may  add  also,  that  when 
water  or  an  old  white  liquor  is  added  to  liquor  in  the  padding 
machine,  these  liquors  should  be  first  warmed  to  prevent  a 
separation  of  the  oil 

After  oiling  and  drying,  the  next  step  is  to  place  the  pieces, 
say  100  in  number,  in  a  beck,  with  a  sufficient  quantity  of 
water  to  cover  them,  in  which  4j4  lb.  of  carbonate  of  potash 
has  been  previously  dissolved,  the  pieces  remain  in  steep 
twelve  or  eighteen  hours,  and  passed  through  squeezers  to 
preserve  as  much  as  possible  of  the  emulsion  removed  and 
then  carefully  washed. 

The  mordanting  was  effected  by  padding  the  pieces  in  a 
mixture  of  equal  parts  of  mordant  and  water,  the  mordant 
being  composed  of  10  gallons  of  water,  40  lb.  alum.  4  lb. 
crystals  of  soda,  and  40  lb.  acetate  of  lead,  the  whole  was 
slightly  thickened  with  gum  Senegal.  The  pieces  being  dried 
were  then  dunged,  rinsed,  and  washed  ;  they  received  three 
ends  in  a  warm  water  containing  15  to  iS  lb.  of  chalk. 

The  dyeing  was  divided  into  two  operations,  the  quantity 
of  madder  required  being  divided  into  two  equal  portions, 
and  a  portion  of  chalk  being  added  to  the  first  dye,  which 
took  two  and  a  half  hours.  The  second  dyeing  had  no  chalk, 
and  took  the  same  length  of  time.  The  pieces  were  well 
washed  at  the  conclusion  of  the  dyeing. 

The  brightening  was  accomplished  by  means  of  soap,  car- 
bonate of  potash,  and  a  small  quantity  of  crystals  of  tin,  for 
the  first  boil,  which  was  given  in  a  close  vessel  provided  with 
a  safety  valve,  and  the  boiling  maintained  for  eight  hours. 
For  the  second  soaping  the  carbonate  of  potash  was  omitted, 
using  only  soap  and  tin  crystals,  in  the  proportion  of  i  part 
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of  tin  crystals  to  15  of  soap;  the  boiling  was  kept  up  for 
eight  hours.  The  pieces  now  were  well  washed  and  boiled  in 
bran,  and  lastly  passed  through  a  very  weak  solution  of 
chlorinated  potash,  or  else  exposed  on  the  grass.  Unless  the 
red  was  very  brown,  a  third  soaping  was  never  given*. 

Process  described  by  J.  B.  Vifa/is  vj  1S2J. — Before  treating 
of  the  existing  methods  of  Turkey  red  dyeing,  we  think  it 
will  be  useful  to  describe  the  processes  given  in  great  detail 
by  the  learned  J.  B.  Vitalis  in  the  second  edition  of 
^* Elementary  Course  upon  Dyeings*  published  at  Rouen 
1827. 

The  cotton  was  first  cleansed  by  boiling  it  for  five  or 
hours  in  a  solution  of  soda,  at  about  i^°  Tw.,  left  to  drain, 
washed  well,  and  dried  in  the  air, 

"The  next  operation  has  for  aim  tlie  auimaliswgo^ 
cotton,  as  it  may  be  called,  and  to  communicate  to  it  as  much 
as  possible  the  properties  enjoyed  by  animal  substances  of 
entering  easily  into  combination  with  colouring  matter,  and 
forming  permanent  or  durable  compounds  with  them. " 
"  Sheep-dung  is  used,  which  contains  a  certain  quantity  of 
albumen,  or  a  peculiar  animal  matter.  It  is  usual  to  take 
or  30  per  cent,  of  the  weight  of  the  cloth." 

[We  think  it  quite  unnecessary  to  follow  the  description  of  Vi 
which  is  lengthy,  and  simply  transcribed   from  very  old  authoring 
such  as  Schccffer,  le  Pileur  d'Alpigny,  Cha|)lal,  and  Berlhollet,  and 
has  nothing  interesting  about  it] 

Process  described  by  Dumas^  iS^6. — This  description  is  c 
tained  in  the  treatise  of  *'  Chemistry  applied  to  the  Arts"  of 
this  celebrated  chemist,  and  it  will  be  found  that  it  contains 
some  theoretical  speculations,  which  now  make  tlieir  appear- 
ance for  the  first  time.  The  author  says  this  dye  Ls 
distinguished  from  others  by  the  fatty  mordant  which  is  u 
the  cloth  and  the  treatment  with  galls  to  which  the  cloth  1 
subjected.  This  fatty  mordant  is  nothing  more  than  oil,  to 
which  a  small  quantity  of  alkali  is  added,  to  render  it  emul- 
sive,   and    which    in    this    state   cflfects    a    more    complete 

•  This  process  is  laken  from  Persoz,  iii.,  p.  1S8.     We  hare,  however,  followed 
M.  Chateau,  u-ilh  a  few  additions  and  corrections. — Ed. 
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penetration  of  the  fibre  that  it  could  othe^^■ise.  This  action 
is  only  accomplished  by  the  exercise  of  affinities  of  a  feeble 
order,  and  can  only  be  completed  by  frequently  repeating  the 
operations. 

Although  experience  has  shewn  that  the  gall  treatment  is 
useful,  it  is  scarcely  known  how  it  operates. 

It  is  found  that  unbleached  cotton  dyes  up  better  shades 
than  cloth  which  has  been  bleached  in  the  usual  manner,  and 
that  Egyptian  cotton  takes  the  dye  better  than  other  growths. 
The  brightening  operations  have  the  eflfect  of  dissolving 
away  the  brownish  colouring  matter  of  the  madder  and 
leaving  the  pure  red.  They  consist  in  subjecting  the  cloth 
to  the  action  of  light,  alkalies,  soap,  and  salts  of  tin.  It  is 
to  practice  and  experience  alone  that  we  owe  the  methods  in 
use,  which  differ  very  much  one  from  another  as  employed 
in  different  works,  and  there  is  much  variance  of  opinion  as  to 
which  process  gives  the  best  result.  Some  dyers  still  continue 
to  use  ox  blood  and  cow-dung  in  their  operations. 

The  following  is  a  list  of  the  different  processes  employed 
for  single-colour  Turkey  reds  ; 

(i.)     Boiling  out  of  the  cotton  clotli. 

(2.)  Oiling  by  means  of  emulsion  of  oil  formed  with  emul- 
sive oil  and  soda ;  two,  three,  or  four  times  repeated.  After 
each  oiling,  the  cloth  is  dried  at  a  temperature  of  104"  F.,  and 
left  some  time. 

(3.)  Removal  of  excess  of  oil  by  steeping  six  or  twelve 
hours  in  a  warm  and  slightly  alkaline  bath. 

(4.)     Application  of  gall-nuts  and  alum,  and  dunging. 
(5.)     Dyeing  in  madder  at  the  boiling  point ;  a  repetition 
of  galls  and  alum,  and  a  second  dyeing  in  madder. 

(6.)  Brightening  by  exposure  on  the  grass,  and  boiling  for 
six  to  twelve  hours  in  a  solution  containing  soda,  soap,  and 
bichloride  of  tin,  which  treatment  is  repeated  three  or  four 
times. 

We  now  proceed  to  the  detailed  description  of  these  opera- 
tions. 

Boiling  or  cleansing  the  cloth  is  effected  as  usual  in  wooden 
vats  heated  by  steam,  or  else  in  the  vessels  that  are  used 
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for  soaping,  a  sufficient  quantity  of  carbonate  of  potash  added, 
the  boiling  maintained  for  five  or  six  hours,  and  the  pieces 
afterwards  well  washed.  A  previous  steeping  of  unbleached 
cloth  in  warm  water  for  four  or  five  days  is  often  practised 
the  size  is  much  easier  removed  after  the  steeping.  T 
cloth  must  be  dried  before  the  oiling  process. 

The  emulsion  or  white  liquor  is  made  with  oil,  water,  and 
solution  of  carbonate  of  potash  at  about  4"^  Tw.,  and  the  cloth 
padded  in  it  by  the  padding  machine,  and  then  dried  at  a 
heat  of  145°  F.;  sometimes  cow  dung  is  added  to  the  first  oil 
treatment  The  padding  and  dry'ing  are  four  times  repeated; 
four  or  five  more  paddings  are  given  with  intermediate  dry- 
ings with  the  weaker  liquor  which  was  squozen  out  of  the 
first  treatments,  diluted  with  water;  some  days  afterwards, 
the  removal  of  the  excess  of  oil  is  removed  by  steeping  the 
pieces  several  hours  in  warm  water,  expressing  the  liquor, 
washing,  and  drying ;  the  liquor  squozen  out  is  used  in  the 
preparation  of  new  oil  emulsions.  The  process  of  removing 
the  excess  of  oil  requires  much  care,  and  upon  its  being 
properly  carried  out  depends  the  success  of  the  dyeing.  If 
the  water  is  used  too  hot,  it  takes  off  too  much  of  the  fatty 
matter,  and  tlien  the  dye  is  thin  and  bare  ;  on  the  other  hand, 
if  the  cloth  is  not  sufficiently  freed  from  fatty  matter 
colour  looks  heavy  and  dull. 

The  so-called  gall  treatment  consists  in  passing  the  dri 
cloth  from  the  last  treatment  into  a  hot  decoction  of  about 
equal  parts  of  gall-nuts  and  sumach,  and  then  drying  in  the 
stove.  The  dye  is  more  uniform  if  the  galls  and  sumach  be 
applied  at  t^vice  instead  of  by  a  single  treatment. 

The  alum  liquor  is  prepared  by  adding  5  pints  of  a  solution 
of  carbonate  of  potash  at  14''  Tw.  to  a  solution  of  35  lbs.  of 
alum  ;  tlie  goods  are  padded  in  tlie  solution  which  is  sligh 
warmed^  then  dried  in  the  air,  and  lastly  in  a  warm  stove, 
is  remarked  that  frost  injures  the  alumcd  cloth,  by  causi 
the  alum  to  crystallize  and  fall  off  in  the  following  operati 

After  several  days'  ageing,  the  alumcd  cloth  is  passed  i 
warm  chalk  and  water,  and  well  washed,  and  is  now  ready  fo£ 
dyeing  without  being  dried. 
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The  dyeing  is  done  with  madder,  a  little  sumach  and  ox 
blood,  and  is  completed  in  two  hours  and  three  quarters  ;  the 
goods  are  washed. 

The  brightening  processes  are  performed  in  a  close  boiler 
two-thirds  filled  with  water.  For  20  or  25  pieces  of  calico, 
there  are  taken  7  lbs.  of  Marseilles  soap,  and  4  lbs.  of  car- 
bonate of  potash ;  these  arc  boiled,  and  then  a  solution  of 
5  oz.  of  salt  of  tin  saturated  with  potash  added,  with  vigorous 
stirring  ;  the  dyed  calico  is  introduced  into  this  liquid,  the 
cover  placed  on  the  boiler,  and  the  whole  boiled  for  six  or 
seven  hours  ;  then  taken  out  and  washed. 

A  further  brightening  is  given  by  taking  for  40  pieces  of 
calico,  say  12  lb.  of  soap  dissolved  in  water  heated  to  the 
boiling  point,  and  while  boiling  there  is  added  a  solution 
formed  of  j/<  lb.  of  tin  salt,  and  i  ^4  lb.  of  strong  nitric  acid  ; 
this  solution  being  previously  saturated  with  potash,  and 
employed  as  in  the  first  brightening  operation  ;  the  cloth  is 
boiled  in  tlus  mixture  for  three  or  four  hours,  then  washed 
and  put  on  the  grass  for  some  days. 

M.  Dumas  gives  an  estimate  of  the  cost  price  of  dyeing 
200  pieces  of  calico  Turkey  red,  in  a  works  in  Switzerland,  in 
the  year  1846.  The  dimensions  of  the  pieces  were  22j4  ells 
long,  by  24  inches  wide,  the  cost  for  materials,  labour,  fuel, 
and  general  charges  is  put  down  at  1,754  francs  83  cents;  and 
the  selling  price  as  2.192  francs,  leaving  a  profit  of  237  francs 
17  cents.  Such  published  estimates  have  at  most  an  historical 
interest. 

To  the  process  given  by  Dumas,  follows  the  process  given 
by  Persoz  in  his  well  known  work,  dated  1846;  the  same 
process  being  given  in  Schutzenbcrgcr's  treatise  upon  colour- 
ing matters  (1867),  it  differs  very  little  from  the  process  just 
described,  and  we  shall  only  give  it  in  abstract 

The  oiling  process  is  repeated  seven  or  eight  times,  and  the 
excess  of  oil  removed  with  a  weak  alkaline  solution;  the  galls 
and  alum  are  applied  twice,  and  the  goods  are  dyed  in  madder 
after  each  application  of  these  mordants.  The  galling  is  not 
given  separately,  but  in  combination  with  the  alum,  and  there 
is  no  alkali  prescribed  to  be  mixed  with  the  alum  solution. 
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The  pieces  are  dried  in  hot  stoves,  and  tlien  passed  in  a  strong- 
bath  of  heated  chalk  and  water.  The  brightening  j: 
does  not  differ  in  any  essential  particulars  from  that  described 
by  Dumas.  It  is  added  that  long  experience  has  shewn  that 
the  oil  fixes  better  upon  the  cotton  when  the  dr>'ing  is 
gradual. 

Fries^  Process. — This  is  also  taken  from  Persoz  (iii.,  p.  198), 
and  presents  some  modifications  of  treatment  The  cah'coes 
are  cleansed  by  treatments  with  lime,  acid,  and  soda  ash,  much 
the  same  as  in  ordinar)'-  bleaching.  The  oiling  does  not 
present  any  important  differences  from  the  foregoing  pro- 
cesses, the  pieces  arc  exposed  on  the  grass  after  each  oiling, 
and  lastly  stove  dried,  the  temperature  of  the  stove  being 
gradually  raised  after  the  last  oiling ;  the  pieces  are  stovcd 
eighteen  or  twenty-four  hours  at  a  temperature  of  120*  F. 
The  excess  of  oil  is  removed  by  water  without  addition  of 
alkali,  after  which  the  pieces  are  washed  and  treated  with 
galls  and  alum  together.  Fries  differs  from  others  in  using  a 
small  quantity  of  acetate  of  lead  with  the  alum,  about  3ji 
parts  of  acetate  to  50  parts  of  purified  alum.  Three  days 
after  mordanting  the  pieces  arc  passed  in  hot  chalk  and 
water,  then  dyed  with  addition  of  a  small  quantity  of  sumach 
to  the  madder,  washed,  dried,  and  spread  out  on  the  grass  or 
dried  in  the  air.  The  galling  and  aluming  are  repeated  with 
the  difference  that  the  heat  of  the  solution  must  not  exceed  a 
hand  heat,  the  dyeing  is  again  repeated.  The  brightening 
operations  are  practically  the  same  as  those  given  in  the 
preceding  processes. 

\To  be  continued^ 


4.    NoU  upon  Albumen, 


It  is  well  known  that  ^^%  albumen  becomes  injured  by 

the  whole  or  a  portion  of  it  passing  into  a  state  in  which  it  is 

insoluble  in  water,  and  consequently  unfit  for  printing  pur- 
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poses.  This  change  takes  place  very  slowly  in  well-stoppered 
glass  bottles,  perhaps  docs  not  take  place  at  all,  since  samples 
ten  years  old  have  not  been  found  affected  ;  but  in  packings 
pervious  to  air,  such  as  barrels  or  boxes,  the  change 
appears  to  commence  at  the  outside  and  gradually  penetrates 
the  mass  in  the  course  of  one  or  two  years,  even  when  the 
store  place  is  dry  and  cool,  more  quickly  if  the  atmosphere  be 
warm  and  moist.  M.  J.  Wagner,  of  Serpouchoflf  reports  that 
he  has  found  that  pepsine  renders  insoluble  albumen  fit  to  be 
used.  In  his  communication  to  the  Industrial  Society  of 
Mulhouse,*  M.  Wagner  speaks  only  of  albumen  injured  by 
heat,  and  docs  not  refer  to  injury  by  age,  and  treats  it  as 
follows: — To  10  gallons  of  water  add  i  lb.  of  strong  hydro- 
chloric acid,  and  3  lb.  of  calves'  stomach  previously  washed 
in  cold  water  and  cut  into  small  pieces,  then  add  35  to  40  lb. 
of  the  damaged  albumen,  and  leave  the  whole  to  digest  for 
two  hours  at  a  temperature  between  86"*  and  104°  F.  Strain 
through  a  coarse  strainer  to  remove  the  pieces  of  stomach, 
and  then  through  a  fine  strainer,  and  add  a  slight  excess  of 
ammonia.  This  solution  was  used  as  the  best  albumen,  and 
the  colours  resulting  were  nearly  identical  with  those  obtained 
from  the  best  albumen.  Several  thousand  pounds  of  injured 
albumen  which,  without  this  treatment  could  only  be  used 
with  difficulty,  were  thus  successfully  treated.  Upon  cascine 
the  same  solution  has  no  action. 

M.M.  Brandt  and  Dupuy  were  instructed  to  report  upon 
M.  Wagner's  communication:  their  experiments  are  far  from 
confirming  his  results.  It  was  previously  well  known  that 
acid  solutions  of  pepsine  converted  albuminous  matters  into 
soluble  peptones  which  were  not  coagulablc  by  heat,  and  yet 
to  yield  fast  colours  it  must  be  supposed  that  in  M.  Wagner's 
experiments,  the  albumen  had  not  lost  its  coagulating  pro- 
perties. The  reporters  acted  upon  coagulated  albumen 
according  to  M.  Wagner's  process,  they  found  it  was  partly 
dissolved,  but  the  solution  had  no  viscosity,  and  was  not 
coagulated  by  heat ;  experiments  upon  a  variety  of  injured 
albumen  samples  gave  the  same  results.     It  is  remarked  that 
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as  there  Is  no  coagulation,  the  colours  cannot  be  as  fast  as 
when  made  from  good  albumen,  but  colours  made  from  the 
solution,  it  is  admitted,  arc  more  solid  than  with  any  other 
thickening  matter  except  albumen,  and  that  it  may  be  used 
in  styles  where  perfect  fixity  is  not  required,  and  furtlier  that 
M.  Wagner's  process  does  dissolve  insoluble  matters  in  poor 
albumen  which  it  is  difficult  to  remove  by  straining,  and  thus 
renders  it  possible  to  utilize  tliem. 

In  this  conflict  of  testimony,  the  Editor  thinks  it  not 
proper  to  say  that  M.  Wagner  has  had  great  experieno 
albumen  colours,  and  when  he  states  that  by  a  certain  proc^ 
he  has  been  enabled  to  use  with  advantage  thousands  of 
pounds  of  albumen  which  would  otiierwise  have  been  impos- 
sible or  difficult  to  use,  it  is  worth  the  while  of  those  similarly 
situated  to  try  the  process. 


thus 

ii 


J".     Notes  upon  Aniline  Black. 


M.  GUYARD,  along  with  whose  name  is  associated 
Hugo  Tamm,  has  communicated  a  paper  to  the  "  Moniiatr 
Scientifique'^  upon  recent  progress  in  the  application  of 
aniline  black.  He  quotes  the  receipt  for  Vanadium  black, 
as  given  in  the  *'  Bulletin  de  la  Society  Che^n'tqm  de  Parish 
with  the  old  mistake  of  18*5  parts  of  salt  of  vanadium  to  150 
parts  of  aniline  salt,  instead  of  0*125  P^rt  to  tlie  150  of 
aniline.  There  is  something  new  in  this  paper,  for  it  is  said 
that  though  the  introduction  of  vanadium  is  the  greatest 
improvement  in  aniline  black  as  far  as  regards  the  formation 
of  the  colour,  there  is  another  discovery  here  for  the  first  time 
announced,  which  is  tlie  greatest  improvement  yet  introduced  , 
in  the  application  of  aniline  black  in  cither  printing  or  dyci^^M 
This  discovery  consists  in  the  use  of  what  is  called  "prcs^^ 
vativc  salt  of  Casthelaz,"  to,  which  the  most  extravagant 
praise  is  given.    It  permits  the  development  of  the  colour  to 
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pushed  on  \^^th  any  degree  of  rapidity  without  danger 
to  the  cloth.  Colour  for  printing  mixed  with  tills  salt  is  said 
to  be  "perfection  itself,"  the  application  of  the  salt  to  have 
crowned  the  edifice  so  laboriously  built  up,  and  at  the  same 
time  solved  all  the  difficulties  which  attend  on  the  application 
of  the  aniline  mixtures.  "  In  fact,  this  remarkable  substance 
"  has  the  valuable  property  of  absorbing  or  neutralising  all 
"  acids,  chlorine,  and  chlorine  compounds  which  may  be 
"  liberated  during  the  development  of  the  black,  without  in 
"  the  least  hindering  the  production  of  the  colour,  and  of 
'•  rendering  absolutely  harmless  the  aniline  black  mixtures, 
"whatever  they  are.  The  salt  is  perfectly  soluble,  and  mixes 
"  with  the  greatest  ease  \vith  all  the  pastes  for  blacks.  Its 
"  triple  action  consists  in  protecting  the  tissue  or  fibre  against 
"  the  action  of  chlorine  and  acids  preventing  the  formation 
"of  aureoles  (or  white  edges),  and  protecting  in  a  wonderful 
"  manner  the  colours  near  to  the  aniline  black  from  the  action 
"of  chlorine."  Much  more  is  said  in  praise  of  the  salt,  but 
not  one  word  of  its  composition,  nature,  or  origin,  and  we 
are  sorry  not  to  be  able  to  give  the  information.  The  body  of 
the  paper  of  M.  Guyard  is  only  a  repetition  of  what  appeared 
in  the  "  BHlktin''  of  the  Paris  Chemical  Society  a  couple  of 
months  ago,  Avith  interpolations  in  praise  of  the  preser\'ative 
salt.  It  is  not  said  that  this  salt  is  patented,  nor  that  its 
proprietors  or  discoverers  wish  to  keep  its  composition  secret, 
which  of  course  could  not  be  done  if  it  once  got  into  the 
hands  of  the  trade  ;  neither  is  it  said  that  the  black  colour  is 
to  be  sold  ready-made,  in  which  case  tlicre  would  be  a  possi- 
bility of  puzzling  the  analytical  chemist ;  in  fact,  the  notice  is 
not  clear  enough  for  an  advertisement,  nor  candid  enough  for 
a  scientific  article,  and  is  only  calculated  to  excite  curiosity. 

M.  Guyard  gives  the  following  as  a  standard  bath  for  dye- 
ing aniline  black.  It  is  applicable  to  all  fibres  which  require 
no  preparation  beyond  being  well  freed  from  grease  or  dirt. 

Water  i  gallons. 

Muriate  of  aniline  13  oz. 

Chlorate  of  soda  or  potash...     6  to  6J^  oz. 

Chloride  of  vanadium     i  to  7  grains. 
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The  materials  to  be  dyed  are  impregnated  in  an  unifoilf 
manner  with  the  solution,  and  then  exposed  for  some  hours 
in  an  ageing  room,  at  a  temperature  of  60°  to  70"  F.,  and  after- 
wards to  a  temperature  of  ^S''  to  104**  R,  and  kept  at  this 
heat  until  tlie  goods  are  well  dried.  If  the  black  is  deep 
enough^  it  is  then  passed  tlirough  a  solution  of  bichromate 
potash,  containing  about  i  per  cent  of  salt. 

When  the  black  is  not  deep  enough,  a  second  or  a  third 
impregnation  with  the  aniline  mixture  must  be  given,  but  it 
is  advisable  to  rinse  or  wash  the  goods  between  the  processes, 
to  remove  the  salts  which  might  hinder  the  proper  penetration 
of  the  additional  coating  of  black. 

Silk  takes  the  aniline  black  better  than  wool  or  cotton,  and 
requires  no  preparation  beyond  cleansing ;  generally  a  single 
dip  is  sufficient  to  give  a  fine  black.  There  is  however,  a 
great  advantage  in  introducing  a  quantity  of  gum  arable  i^^ 
the  aniline  mixture,  say  about  half  a  pound  of  gum  to  ^| 
gallon  of  the  mixture.  The  mixture  being  thus  slightly 
thickened,  the  silk  takes  up  a  larger  quantity  of  the  black, 
which  is  very  evenly  deposited,  and  the  fibre  retains  all  its 
brightness  and  lustre. 

Of  the  advantages  of  vanadium  in  aniline  black  for  printing, 
M,  Guyard  says:  "The  vanadium  black  does  not  contain  any 
sensible  quantity  of  metallic  salt,  for  the  minute  portion  of 
chloride  of  vanadium  present  does  not  exercise  any  chemical 
action  upon  the  doctors.  It  has  an  advantage  over  sulphide 
of  copper  black,  by  having  an  homogenous  composition, 
owing  to  the  solubility  of  the  vanadium  salt,  and  it  may  be 
said  to  have  all  the  valuable  properties  of  Lightfoot's  original 
colour,  without  any  of  its  inconveniences."  ^| 

The  colour  is  prepared  from  two  pastes,  the  one  containin^l 
12  to  13  ounces  of  chlorate  of  soda  or  potash  per  gallon,  and 
the  other  about  26  ounces  of  muriate  of  aniline  per  gallon, 
and  14  grains  of  chloride  of  vanadium.  Equal  measures  of 
the  pastes  are  mixed  to  make  the  colour,  which  is  strained 
and  immediately  used.  As  this  black  developes  very  rapidly, 
no  more  must  be  mixed  at  one  time  than  is  strictly  necessary. 
It  is  best  to  commence  the  ageing  at  a  low  temperature,  and    r 


EXTRACTS  FROM  DE  VINAl^T. 


287 


keep  It  low  until  chlorine  ceases  to  be  liberated,  and  then  raise 
the  temperature.  In  dyeing,  the  choice  of  the  particular 
chlorate  is  of  no  importance,  but  the  best  blacks  are  obtained 
with  chlorate  of  potash.  The  only  objection  to  this  chlorate 
is  its  sparing  solubility,  and  it  is  found  preferable  to  use  mix- 
ture of  equal  weights  of  chlorate  of  potash  and  chlorate  of 
soda.  Chlorate  of  potash  is  dangerous  in  printing  because  it 
is  apt  to  cr^'stallisc  on  the  surface  of  the  colour,  and  work  badly 
in  consequence.  The  chlorate  of  soda  answers  perfectly  in 
every  way  for  printing. 


M,  Michel  de  Vinant  on  Dyeing,  Printings  afid  Bleaching. 


This  work,  though  bearing  the  date  of  1872,  is  but  little 
known  in  England,  and  it  is  only  lately  that  a  copy  came  into 
our  possession.  It  is  worthy  of  notice,  for  it  is  evident  that 
the  author  is  a  practical  and  intelligent  man,  and  does  really 
know  what  he  is  writing  about.  From  the  author's  own 
words,  and  from  internal  evidence,  it  appears  that  he  has 
worked  at  dyeing  in  various  countries,  principally  France, 
Bohemia,  and  England,  and  possesses  a  varied  and  extensive, 
if  not  deep  knowledge  of  many  styles  of  work.  The  book 
has  more  than  800  pages,  and  consists  for  the  most  part  of 
receipts  for  dyes  and  colours,  and  as  these  have  an  air  of 
originality  and  practicability  about  them,  we  propose  to  tran- 
slate a  selection,  so  that  practical  men  in  this  country  may  sec 
what  is  the  present  state  of  some  matters  on  the  continent^ 
and  compare  them  with  their  own  processes. 

Silk  Bleaching. — The  old  method  of  boiling  silk  in  sacks 
would  seem  to  be  discarded,  and  the  method  of  steaming 
employed.  The  steaming  box  is  about  10  ft.  long  and  33^  ft. 
wide,  provided  with  a  steam-tight  cover  ;  in  the  interior  of 
the  box  there  are  a  number  of  rollers  covered  with  woollen 
which  can  be  put  in  motion  from  the  outside.     The  box  is 
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suitable  for  treating  either  woven  or  unwoven  silk,  and  has 
the  advantage  of  boiling  them  without  friction  or  rubbing. 
The  author  saw  this  apparatus  working  at  Lyons,  and  speaks 
highly  of  it.  The  goods  to  be  treated  are  saturated  w^ith  a 
soap  solution  containing  60  lb.  of  Marseilles  soap  and  i  %  lb. 
of  carbonate  of  soda  to  50  gallons  of  water,  at  a  heat  of  120*  to 
140"  F.  In  saturating  hanks  care  must  be  taken  to  keep  up 
the  strength  so  that  tlie  whole  lot  shall  be  equally  impregnated. 
Foulards  are  winced  in  the  soap  for  ten  minutes,  or  twice 
padded  in  the  liquor.  The  goods  arc  exposed  to  the  action 
of  the  steam  for  six  hours,  washed,  and  a  second  time  treated 
in  the  same  way.  Foulards  for  white  are  exposed  to  sulphur 
fumes,  without  rinsing,  for  forty-eight  hours  ;  then  rinsed,  and 
blued  with  aniline  violet  and  a  little  aniline  blue  in  a  bath 
containing  sulphurous  acid,  and  then  rinsed.  Corat,  which  the 
author  worked  much  with  in  England,  could  not  be  bleached 
without  tAVo  steepings  in  soap,  but  the  Lyons  fancy  foulards 
were  bleached  at  one  operation.  The  silk  in  hanks,  if  meant 
for  general  dyeing,  is  only  once  soaped  and  steamed,  but  if 
for  white  or  delicate  colours,  the  operation  is  repeated,  and 
they  are  sulphured  without  rinsing  for  twenty-four  or  forty- 
eight  hours.  Those  for  white  arc  rinsed  and  blued,  those  for 
light  shades  of  dye  are  steeped  in  muriatic  sours  at  1°  B 
well  rinsed. 

Tussah  Silk,  so-calUd  WUd  Silk, — This  curious  product 
presented  great  difficulties  in  treatment,  but  good  results  were 
obtained  by  M.  Guinon  by  the  process  of  steeping  it  at  the 
boil  in  very  strong  caustic  soda  for  fifteen  minutes,  washing 
and  sulphuring,  and  then  passing  in  hot  soap.  The  Tussah 
silk  by  this  treatment  is  rendered  nearly  white  without  losing 
its  elasticity  or  strength,  and  can  be  dyed  in  all  colours  except 
the  lightest.  To  avoid  the  risk  of  destroying  the  silk  by  the 
strong  alkali,  the  author  endeavoured  to  modify  the  action  by 
mixing  the  alkali  with  roasted  starch  and  with  rosin,  and  also 
with  woollen  rags,  but  it  does  not  appear  that  he  was  suc- 
cessful, and  it  is  very  doubtful  whether  M.  Guinon's  process 
can  be  considered  to  have  practically  solved  the  question. 

Wool  Treatments. — The  scouring  and   bleaching  of  wool, 
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as  described  in  the  work,  is  nearly  the  same  as  it  has  been  lor 
many  years  past:  we  have  made  some  notes  which  seemed 
worthy  of  extracting,  Urine  is  still  in  use  at  Elbeuf,  but  its 
employment  is  diminishing,  and  it  is  always  mixed  with  soda 
crystals.  For  wool  which  has  to  be  dyed  in  indigo,  it  is 
deemed  necessary  to  give  several  successive  scourings  at 
considerable  intervals,  the  wool  being  dried  between  each 
process.  The  author  found  nothing  better  as  a  cleansing 
agent,  than  a  solution  of  rosin  in  caustic  soda,  employed  at  a 
temperature  of  120°  F.  The  solution  was  made  by  dissolving 
at  die  rate  of  5  lb.  of  rosin  in  50  gallons  of  caustic  soda  at 
5°  Tw.,  after  the  rosin  treatment  the  wool  was  passed  in  a 
weak  bath  of  crystals  of  soda,  slightly  warmed. 

For  merinos  and  delaines,  the  sulphuring  is  still  carried  on 
in  stoves,  using  5  lb.  sulphur  for  100  lb.  wool,  the  operation 
being  continued  for  thirty-six  or  forty-eight  hours.  It  is 
remarked  that  wool  bleached  by  sulphurous  gas  always 
becomes  yellow  by  exposure  to  air,  this  can  be  avoided 
by  an  immersion  of  the  wool  in  a  mixture  of  sulphite  of  soda 
and  hydrochloric  acid  for  a  longer  or  shorter  time.  The 
sulphite  is  put  into  the  vessel  in  large  crystals,  so  that  it  is 
gradually  dissolved  and  decomposed  by  the  acid  present,  the 
wool  has  time  to  absorb  the  liberated  sulphurous  acid,  and 
the  bleaching  is  more  eficctual.  The  yellowest  and  poorest 
wools  become  beautifully  and  permanently  bright  by  this 
treatment 

The  auUior  speaks  highly  of  the  quality  of  the  wool 
bleaching  which  he  saw  practised  in  Bohemia  at  the  works  of 
MM.  Franz  Liebig.  The  sulphurous  acid  is  made  on  the 
works,  and  passes  direct  into  the  bleaching  vats ;  when  the 
water  has  absorbed  a  sufficient  quantity  of  the  gas,  the  stufTs 
to  be  bleached  are  introduced  and  left  to  themselves  for 
thirty-six  or  forty-eight  hours,  drained  and  blued  with  aniline 
violet  mixed  with  a  little  aniline  blue. 

A  method  of  bleaching  delaines  in  which  ammonia  is  used 
instead  of  soap,  and  soda  is  said  to  give  good  results. 

Black  on  Silk  in  Skeins  or  Hanks. — This  is  called  weighted 
Lyons  black.     First,  the  silk  is  passed  in  acetate  of  iron  at 
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25  .or  30  per  cent,  and  washed  ;  secondly,  passed  in  hot  soap, 
that  which  has  been  used  for  boiling-off  the  silk  will  do,  if 
too  poor  in  soap  it  should  be  freshened  up  ;  thirdly,  pass  hot 
in  prussiatc  bath  at  22  per  cent,  and  wash  slightly;  pass  again 
in  the  iron  and  wash  ;  the  fifth  operation  is  to  leave  twelve 
hours  in  catechu  of  125  to  130  per  cent,  wash  well;  lastly, 
pass  in  a  fresh  bath  of  soap  at  2$  per  cent,  adding  logu'ood 
according  to  the  shade  required  ;  if  the  silk  is  to  have  a 
crackling  feci  (craquante),  the  final  treatment  with  lemon 
juice  or  vinegar  must  be'given. 

English  Black  'weighted  to  200  per  cent. — The  silk  bein 
well  wrung  or  extracted,  receives  nine  dips  in  sub-acetate  of 
lead  at  50**  Tw. ;  wring  out  and  leave  covered  up  five  or  six 
hours,  then  pass  into  sulphuric  acid  at  8^  Tw.  in  the  cold,  and 
wash  well.  Next,  steep  in  a  10  per  cent,  solution  of  soap  at 
140^  F.,  rinse  and  ring  out,  give  nine  more  dips  in  the  sub- 
acetate  of  lead,  leave  six  hours  and  pass  as  before  in  sulphuric 
acid,  wash  well,  and  pass  in  logwood  with  addition  of  5  per 
cent  soap;  wash.  Next,  leave  the  silk  five  days  in  iron  liquor 
at  40"  Tw.,  and  wash  out  and  dye  in  logwood  and  fustic  with 
addition  of  soap.  Rinse  and  steep  in  a  gallic  solution  (?),  at 
50^  Tw.,  for  six  days ;  wring,  and  finish  with  logwood, 
fustic,  and  soap ;  wash  and  soften  in  an  oily  mixture  made 
with  caustic  soda  at  3"  Tw.,  and  sufficient  quantity  of  olive 
oil,  so  that  none  swims  on  the  top.  This  mixture  must  be 
carefully  made,  and  as  much  as  required  added  to  warm  and 
very  pure  water.    The  silk  must  be  dried  without  washing, 

\To  he  continued!] 
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7.  Upon  the  action  of  Red  Prnssictte  of  Potash  and  Alkali 
upon  Alizarine  and  Madiler  Colours^  and  some  Compound 
Styles  of  Prints  zvhich  may  be  produced  by  this  action. 


Mr.  J.  Wagner  discovered  that  while  a  mixture  of  soda  an< 
red  prussiate  of  potash  (ferricyanide  of  potassium)  exercised 
a   powerfully  destructive    action   upon   reds  obtained   from 
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extract  of  madder,  the  same  mixture  was  almost  without 
action  upon  reds  made  with  artificial  alizarine.  He  com- 
municated these  observations  to  the  Industrial  Society  of 
Mulhousc,  in  the  hope  that  they  would  be  useful  either  in 
practical  styles  or  as  a  means  of  chemically  distinguishing 
bet\veen  the  two  colours.  Mr.  Tatarinof  repeated  these 
experiments,  and  arrived  at  the  same  conclusions. 

The  finished  reds  were  printed  with  thickened  solutions  of 
red  prussiate  at  the  rate  of  i  lb.  per  gallon,  and  also  at  2  lb. 
per  gallon  ;  afterwards,  when  dry,  passed  in  cold  caustic 
soda  solution  at  14°  Tw.,  then  in  boiling  water,  and  lastly  in 
soap. 

Mr.  Wagner  suggested  that  it  was  the  purpurine  in  the 
extract  of  madder  which  had  suflfcrcd  or  been  destroyed  by 
the  oxidising  action  of  the  chemicals. 

Mr.  C.  F.  Brandt  was  requested  by  the  Industrial  Society 
to  report  upon  this  observation,  and  a  note  from  him  will  be 
found  in  the  March  number  of  the  Bulletin  of  the  Society, 
p.  125.  He  corroborates  the  statements  of  Mr.  Wagner,  and 
gives  a  table  of  the  effects  of  the  reaction  upon  the  various 
matters  which  are  in  use  at  present  with  madder.  He  con- 
siders the  phenomena  of  great  interest,  and  likely  to  lead  to 
some  profitable  applications.     We  give  the  Table  in  full. 

TABLE 

Shewing  the  effect  produced  by  Printing  a  Concentrated 
Solution  of  Red  Prussiate  of  Potash  upon  various  S/tadcs 
from  Madder  and  its  Derivatives,  and  tite  Artificial  Substi- 
tutes of  Madder* 

1.   Upon  Coloura  not  Soaped. 

^  <-        ,.  f  Al!  the  shades  slitrhtly  acted  upon,    the 

Flowers  of  madder \     ,.  .  ^        .  .,'1.      ■, 

\      light  puqile  more  than  the  pink, 

Schaaf and LautVs green  )  -n  .u     u  j     u  .   >•  u.i       .  j 

...  >  All  the  shades  but  sughtly  acted  upon. 

•  Though  not  mentioned  in  ihU  heading,  the  subsequent  passing  in  caustic  soda 
most  be  understood.    The  omis^on  is  no  doubt  owing  to  inadvertence. — £d. 
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>  None  of  the  shades  acted  apon. 


Amficial 
reds .. 


Meister     and     Lucius' 

alizarine  N'o.  i 

...        .     ( Slightly  acted   upon ;    the  alumina  mor- 

I      dants  less  acted  up(Mi  than  the  iron 

'  I      mordants. 

P  I  All  the  shades  strongly  acted  upon,   the 

I      pink  and  light  puq^le  nearly  bleached 

Mcissonier*s    extract   of  )  Action  nearly  the  same  as  upon  garandne; 

madder    J      colours. 

Schaaf  and  Lauth's  pur-  \  A  stronger  action  than  in  any  of  the  oth 

purine /      trials  ;  all  tlie  shades  nearly  bleached 

Purpurine  extracted  from  1  The  action  not  so  strong  as  upon  Schaaf 

Meissonier's  extract..  ;      and  Truth's  purpurine. 

^        „  .  /  Nearly  the  same  action  as  upon  the  pur- 

Pernod s      extract  of)            .                   .  j     r           m .  -        •  ^ 

,,                 .  ■       punne     extracted     from     Meissomcrs 

madder  purpurme  ...  ) 

^    *^  I      extract 
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2.   Upon  Soaped  Colours. 

Artificial    alizarine     for  1  .  . 

,  j"  Not  acted  upon. 

Meissonier's   extract   of  1  ^^        ,       ^    , 

>  Strongly  acted  upoa 

Schaaf  and  Lauth's  pur- 1  _        i  .  i    1.1      l  j 
"^      >  Completely  bleached 
punne I 

M.  J.  Depierrc  was  prompted  by  Mr.  Wagner's  observal 
to  make  some  experiments  to  obtain  discharge  and  resist  red 
effects  on  indigo  styles,  and  communicated  the  results  to  the 
Industrial  Society  of  Rouen  which  we  give  here  in  abstract.* 

The  effects  produced  by  the  super-position  of  two  colours 
has  been  from  time  to  time  employed  in  calico  printing. 
When  two  colours  fall  one  upon  another,  the  result  is  generally 
a  third  colour  composed  of  the  elements  of  the  two  con- 
stituents, this  is  a  simple  effect  of  super-position  ;  but  when  the 
resulting  colour  is  a  different  one,  the  effect  is  called  one  of 
conversion.  Most  of  the  colours  thus  produced  are  not  of 
practical  application,  but  they  possess  some  interest.  Several 
examples  are  to  be  found  in  Persoz.  one  consists  of  adding 

*Bull.  de  U  Soc.  lod  de  Koucn,  ir.,  p.  17. 
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catechu  to  a  pink  mordant,  and  printing  over  it  chromate  of 
.potash  ;  wherever  the  two  fall  one  upon  another,  the  catechu 
is  fixed,  and  a  brown  colour  results,  but  where  the  chromate 
does  not  fall  upon  the  pink  mixed  with  catechu,  the  latter  is 
I  not  fixed»  and  is  washed  out  in  dunging  so  that  a  pure  pink 
I  dyes  up. 

I      If  a  solution  of  catechu  in  acetic  acid  be  added  to  an  aliza- 
I'rine  steam  pink  and  steamed,  it  will  be  found  that  the  catechu 
j  has  very  little  influence  upon  the  shade  when  soaped  ;  but  if 
previous  to  washing  off,  bichromate  of  potash,  or  what  is  pre- 
ferable, a  solution  of  copper  salt  be  printed  so  as  to  fall  on  the 
pink,  the  catechu  becomes  fixed  without  the  whites  being 
injured.     Copper  salts  are  preferable  in  this  case  to  bichromate 
because  with  the  latter  it  is  necessary  to  steam  the  cloth  to 
!  fiK  the  catechu,  but  copper  only  requires  some  hours'  ageing 

to  fasten  the  colour. 

I 

Colours  on  prints  dyed  in  an  indigo  vat  generally  take  as 
much  blue  as  the  white  parts,  this  occurs  if  a  finished  alizarine 
I  red  be  dipped  in  a  blue  vat. 

I  But  if  the  red  be  only  steamed  and  not  washed  off,  then 
^  dipped  in  indigo  and  afterwards  soaped,  the  red  will  be  found 
!  to  have  resisted  the  blue,  and  to  shew  a  pretty  pure  shade  of 
I  colour  ;  the  same  effect  occurs  with  both  extract  of  madder 
'  and  alizarine  red. 

If  this  blue  ground  with  red  object  be  padded  in  cliromc, 
I  and  printed  with  a  design  in  a  discharge  made  with  oxalic 
acid,  both  the  red  and  the  blue  will  be  discharged  wherever 
the  acid  colour  falls;  but  if  instead  of  this  discharge,  a  solution 
of  red  prussiate  of  potash  be  printed,  and  the  cloth  aftcnvards 
passed  in  caustic  soda,  another  effect  is  obtained,  the  blue 
only  is  discharged,  the  rod  resting  intact.  This  is  a  con- 
firmation and  application  of  Mr.  Wagner's  experiments. 
Another  effect  is  found  if  the  cloth  after  printing  with  red 
prussiate  is  steamed  before  passing  into  the  soda,  the  red  is 
coloured  by  the  red  prussiate,  while  tlie  blue  is  discharged. 

If  cloth  printed  with  red  from  artificial  alizarine  is  steamed, 
soaped,  and  dyed  in  an  indigo  vat,  then  printed  with  red 
prussiate  and  passed  in  caustic  soda,  another  and  different 
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effect  is  obtained.     The  blue  dyeing  upon  the  red  gives 
to  a  chocolate  colour,  and  the  discharging  agent  at  the  san 
time  destroys  the  blue  and  brings  the  red  back  to  its  primitive 
shade»  producing  a  design  in  chocolate,  red,  blue,  and  white. 

Three  specimens  of  print  arc  inserted  in  the  text,  and  fully 
sustain  the  statements  of  the  writer. 


8. 


Upon  the  Tlieory  of  ilte  Formation  of  Aniliue  Black* 

BY   M.   A.   ROSENSTIEHL. 


Of  the  three  substances  whose  concurrence  is  essential  to 
the  formation  of  aniline  black, — chlorates,  aniline  salts,  and 
metallic  salts, — tlie  latter  have  attracted  the  most  attention 
on  account  of  the  special  action  which  seem  to  belong 
them. 

For  the  blacks  which  are  developed  by  ageing,  and  wh 
are  those  now  under  consideration,  the  metal  which  has 
employed  in  preference  to  others  since  the  first  discovery 
the  colour  is  copper. 

The  first  theory  which  \vas  propounded  to  explain  the 
special  action  of  this  metal,  is  based  upon  the  property  which 
this  metal  has  of  forming  two  series  of  salts,  the  one  corre- 
sponding to  the  cupric,  and  the  other  to  cuprous  oxide.  It  is 
supposed  that  the  contact  of  an  aniline  salt  with  the  salt  of 
copper  at  the  higher  state  of  oxidation  passes  to  the  lower 
state  by  yielding  oxygen  to  the  aniline  which  is  in  this  w 
changed  into  aniline  black. 

The  salt  of  copper  thus  reduced  returns  to  its  state  of 
maximum  oxidation  by  contact  with  the  chlorate,  and  is  thus 
in  a  condition  to  go  through  the  same  transformations  so  long 
as  there  is  aniline  to  be  oxidized,  or  chlorate  to  be  reduced. 
I    shewed  more  than  ten  years   agof  that  this   theory,  so 

•  Bull,  dc  la  Soc  Chemiquc  de  Paris,  xxv.,  p.  356. 
t  Bull,  dc  In  Soc.  Intl.  dc  Mulhousc,  xxxv.,  p.  481. 
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attractive  by  its  simplicity,  was  not  justified  by  the  phenomena. 
I  presented  a  theory  of  the  formation  of  aniline  black  which, 
not  agreeing  with  the  ideas  then  entertained,  was  not  favour- 
ably received.  Several  experiments  which  I  have  lately  been 
induced  to  make  have  so  fully  confirmed  the  conclusions  that 
I  drew  from  previous  ones,  that  it  seems  to  me  all  doubts 
should  be  removed  in  this  respect ;  these  experiments  lead  to 
a  theory  of  aniline  black  which  is  of  great  simplicity. 

Before  detailing  these  experiments,  it  will  be  useful  to  give 
an  account  of  my  former  ones  in  order  to  shew  the  state  of 
I  the  question  in  1865,  when  the  work  to  which  I  have  referred 
was  published  ;  this  seems  the  more  necessary  as  the  papers 
in  the  Bulletin  of  the  Industrial  Society  of  Mulhouse  appear 
to  be  but  little  known.  The  receipt  given  by  John  Lightfoot 
in  1863^  for  the  production  of  aniline  black  upon  cloth,  con- 
tained, as  is  well  known,  a  large  quantity  of  soluble  copper 
salts  which  were  the  cause  of  great  difficulties  in  printing. 
The  importance  of  the  result  to  be  obtained  stimulated  many 
processes  intended  to  surmount  these  difficulties. 

Besides  the  capital  improvement  introduced  by  M.  Lauth 
of  substituting  tlie  insoluble  sulphide  of  copper  for  the  soluble 
salts  of  the  metal,  otlier  mixtures  were  proposed  in  the 
intention  at  least  of  their  authors  to  make  the  black  without 
the  assistance  of  copper. 

The  first  known  to  me  is  that  of  M.  Paraf  It  consisted  in 
adding  fluosilicic  acid  to  a  mixture  of  aniline  salt  and  chlorate 
of  potash,  with  the  aim  of  liberating  the  chloric  acid.  Ac- 
cording to  M.  Paraf,  the  production  of  the  black  was  due  to 
the  action  of  chloric  acid  and  other  oxygenated  chlorine 
compounds  of  possible  formation  upon  the  salt  of  aniline. 
In  support  of  this  statement,  M.  Paraf  cites  the  following 
experiment : — If  a  solution  of  neutral  chlorate  of  aniline  be 
prepared  by  double  decomposition  between  crj^stallized  fluo- 
silicatc  of  aniline  and  chlorate  of  potash,  and  heated  to  ebul- 
lition, there  is  no  change,  but  if  a  few  drops  of  muriatic  acid 
be  added,  an  abundant  precipitate  of  black  is  immediately 
produced- 
l       The  idea  which  led  M.  Paraf  to  this  theory  is  partly  right, 
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as  will  be  seen  further  on ;  but  the  facts  are  not  precisely  as 
he  supposed,  for  in  practical  operations  chloric  acid  docs  not 
suffice  to  transform  a  salt  of  aniline  into  black.  In  the  pro- 
duction of  black  in  Parafs  process  there  was  an  interx'cning 
agent,  the  action  of  which  escaped  the  observation  of  its 
author.  I  fell  into  the  same  error  as  M.  Paraf,  when  a  month 
later  I  wTote  a  notice  "  upon  the  production  of  aniline  black, 
and  upon  chlorate  of  ammonia  as  an  oxydising  agent."* 

Looking  for  the  cause  of  the  formation  of  the  black  in  the 
products  of  the  decomposition  of  chloric  acid,  I  employed 
the  chlorates  known  to  be  unstable,  neutral  chlorate  of  aniline 
employed  alone  or  mixed  with  muriate  of  aniline  in  various 
proportions,  and  especially  chlorate  of  ammonia.  The  last 
salt,  decomposing  spontaneously  into  water,  nitrogen,  oxygen, 
and  chlorine,  or  compounds  of  chlorine,  seemed  to  me 
especially  likely  to  convert  the  salts  of  aniline  into  black 
without  the  help  of  copper. 

I  actually  obtained  fine  blacks,  with  very  little  injury  to  the 
cloth,  by  printing  a  mixture  of  muriate  of  aniline  and  chlorate 
of  ammonia  ;  and  not  having  put  any  salts  of  copper  in  the 
mixture,  I  drew  the  conclusion  that  the  metal  was  not  indis- 
pensable. There  was,  however,  a  cause  of  error  in  my  manner 
of  working,  which  I  was  not  long  in  discovering. 

I  printed  the  same  mixtures  for  comparison  by  both  block 
and  roller,  and  found  that  the  block  colour  did  not  develop, 
while  the  roller  colour,  where  it  had  been  in  contact  with  the 
brass  or  copper  roller,  gave  an  intense  black, 

I  extended  this  experiment  to  M.  Parafs  black,  and  having 
varied  it  in  many  ways,  I  found  that  the  presence  of  a  small 
quantity  of  copper  was  indispensable  for  the  production  of 
the  black,  whether  containing  free  chloric  acid  or  a  chlorate.+ 

Struck  by  the  remarkable  action  exercised  bj'  such  small 
quantities  of  copper,  I  studied  its  part,  and  I  found  all  at 
once  that  the  theory  admitted  up  to  the  time  when  I  com- 

•  Bull,  dc  Mulh.,  xxKv.,  pp.  345,  436. 

t  A  good  result  is  obtained  by  taking  a  quantity  of  copper  s.ilt  cqu»-alent 
I  part  of  metal  for  100  parts  of  aniline,  and  the  equivalent  of  50  ports  of 
of  potash,  the  whole  measuring  1000  parts  of  colour. 
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mcnced  this  work  was  not  in  agreement  with  the  facts.  The 
theory  supposes  in  reality  that  there  is  a  reduction  of  a  cupric 
salt  into  a  cuprous  one.  The  presence  of  cuprous  salts  in  a 
mixture  can  be  easily  recognized,  for  they  possess  the  property 
of  absorbing  carbonic  oxide,  and  I  satisfied  myself  previously 
that  aniline  salts  did  not  prevent  this  reaction.  Using  this 
gas  as  a  re-agent,  I  ascertained  that  neither  at  the  ordinary 
temperature,  nor  at  the  temperature  of  the  ageing  rooms,  was 
there  any  reciprocal  action  between  the  cupric  chloride  and 
muriate  of  aniline  ;  it  is  only  at  the  boiling  point  that  there 
is  formation  of  a  black  precipitate,  and  that  carbonic  oxide  is 
absorbed. 

Again,  by  printing  mixtures  of  salts  of  copper  at  the 
maximum  with  salts  of  aniline,  no  black  is  obtained,  which 
ought  to  be  the  case  if  there  had  been  any  reduction  by  the 
aniline  salts,  for  it  is  known  that  cuprous  salts  absorb  oxygen 
from  the  air.  The  following  experiment  serves  to  shew  that 
the  copper  salts  do  not  act  as  intermediary  agents  between 
the  aniline  salt  and  the  oxydizing  matter.  I  hung  bits  of 
stuffs  steeped  in  aniline  salts  in  vessels  containing  air  mixed 
with  ozone,  antozone,  and  chlorine.  Black  was  rapidly 
developed.  From  comparative  experiments  made  with 
aniline  salt  mixed  with  copper  salt,  I  saw  that  the  black 
was  developed  in  both  cases,  as  if  the  copper  was  absolutely 
without  action.  Both  MM.  Coquillion  and  Goppelsroeder 
have  since  confirmed  this  observation  by  preparing  aniline 
black  from  the  electrolysis  of  aniline  salts.  From  what  is 
said  above,  it  is  demonstrated  : 

(I.)  That  in  actual  calico  printing  there  is  no  action 
between  the  alkaline  chlorates  or  the  chloric  acid  and  the 
aniline  salt. 

(2.)  There  is  no  action  even  between  the  latter  and  the 
metallic  salt. 

It  only  rests  to  ascertain  what  passes  between  the  copper 
salt  and  the  chlorate.  It  is  by  examining  into  this  that  I 
have  found  the  solution  of  the  whole  question. 

To  imitate  the  practical  processes,  I  steeped  bits  of  stuff  in 
pure  chlorate  of  ammonia  and  in  the  same  chlorate  contain- 
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inga  little  copper  salt.  After  the  stuff  was  dried,  I  dosed 
quantity  of  chlorate  contained  in  a  square  decimetre  of 
the  stuff  by  Bunsen's  method  (solutions  of  iodine  and  sul- 
phurous acid). 

Suspending  these  bits  of  stuff  in  a  moist  atmosphere  at  a 
known  temperature,  I  afterwards  estimated  the  chlorate 
present,  and  found 

(I.)     That  the  chlorate  of  ammonia  either  alone  or  miX' 
with  copper  salt  is  not  changed  at  the  temperature  of  60°  F. 

(2.)  That  at  a  temperature  of  95°  F.,  both  were  decom- 
posed, but  in  a  different  degree  ;  in  a  quarter  of  an  hour  the 
unmixed  chlorate  had  lost  5^  per  cent.,  and  the  chlorate 
with  copper  had  lost  46  per  cent. 

From  these  experiments  it  is  seen  that  the  chlorate 
ammonia  is  decomposed  more  rapidly  in   the   presence  of 
copper  salts. 

Pursuing  my  experiments,  I  found  that  the  decompositfi 
is  owing  to  the  formation  of  chlorate  of  copper,  which  upon 
fibre  is  decomposed  at  the  temperature  of  95°  F.,  and  at  a 
higher  temperature  when  alone.  Heated  in  a  flask  to  140" 
F.,  the  salt  begins  to  give  off  yellow-coloured  gases  (chlorine 
and  oxygenated  chlorine  compounds),  and  a  basic  salt  is  left. 

The  following  experiment  illustrates  very  well  its  remark- 
able oxidizing  powers  : — Steep  a  sheet  of  paper  in  a  strong 
solution  of  chlorate  of  copper,  and  dry  it  upon  a  steam  stove  ; 
the  paper  suddenly  bursts  into  flame  ;  if  the  chlorates  of 
potassium  and  ammonium  are  used  in  the  same  way, 
paper  is  not  acted  upon. 

In  contact  with  salts  of  aniline,  the  chlorate  of  copper 
decomposes  as  easily  as  if  it  were  separate. 

If  mixtures  of  muriate  of  aniline  in  solution,  and  different 
chlorates  arc  heated  in  the  same  water  bath,  when  the  tem- 
perature approaches  86^  F.,  the  flask  containing  copper 
chlorate  begins  to  form  black,  while  the  other  mixtures 
remain  uncoloured.  All  these  facts  shew  that  chlorate  of 
copper  is  tlic  least  stable  of  the  chlorates  mentioned  in  this 
paper,  and  that  it  acts  upon  the  aniline  salts  at  a  lower  tem- 
perature and  more  energetically  than  even  chloric  acid. 
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My  paper  "upon  the  part  which  copper  takes  in  the 
formation  of  aniline  black  "  stopped  at  this  point,  concluding 
that: 

(i.)  Contrary  to  the  generally  admitted  theory,  copper 
did  not  act  as  an  oxidizing  agent. 

(2.)  That  aniline  black  could  be  obtained  witliout  chlorate 
and  without  copper  by  the  action  of  ozone,  antozone.  or 
chlorine  upon  muriate  of  aniline. 

(3.)  In  presence  of  a  chlorate  copper  is  necessary;  it  forms 
chlorate  of  copper,  which  decomposing  at  a  higher  temperature 
acts  more  rapidly  than  other  chlorates  upon  the  muriate  of 
aniline. 

My  idea  was  that  the  products  of  the  decomposition  of 
chlorate  of  copper  transformed  the  aniline  salt  into  black  ; 
however,  this  consequence  was  not  explicitly  stated,  nor 
directly  demonstrated  in  the  paper  of  which  I  have  given  a 
synopsis,  unless  it  might  be  in  shewing  the  formation  of 
aniline  black  by  chlorine  gas.  This  circumstance  was  doubt- 
less the  reason  why  my  conclusions  were  not  generally 
accepted. 

In  reflecting  lately  upon  the  subject,  I  saw  the  gap  which 
it  was  necessary  to  get  over  in  order  to  shew  that  it  is  the 
relative  instability  of  the  chlorate  of  copper  which  is  the  cause 
of  the  formation  of  aniline  black. 

The  products  of  the  decomposition  of  this  salt  being  partly 
gases,  I  experimented  in  the  following  way  : — I  took  four 
flasks,  at  tlic  bottom  of  the  first  I  placed  some  grammes  of  dry 
chlorate  of  ammonia,  the  most  easily  decomposed  of  all  the 
alkaline  chlorates  ;  in  the  second,  a  mixture  of  this  salt  with 
a  little  sulphate  of  copper  ;  in  the  third,  chlorate  of  copper  ; 
and  in  the  last  a  mixture  of  chlorate  and  salt  of  vanadium.* 

I  suspended  in  each  flask  a  bit  of  stuff  impregnated  with 
salt  of  aniline  containing  excess  of  base  \  each  of  the  three 


*  I  inctiuled  vanadium  salts  because  attention  has  been  lately  directed  to  this 
metal,  which  has  been  the  occasion  of  reviving  the  old  theory  of  two  stales  of 
oxidation.  If  this  theory  can  be  applied  to  vanadium,  it  cannot  to  copper,  as  I 
have  demonstrated  ;  at  the  same  time,  what  I  have  iwid  upon  the  instability  of 
chlorate  of  copper  is  also  applicable  to  vanadium. 
V 
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last  flasks  contained  everything  necessary  for  the  de\''elop 
of  die  aniline  black,  but  the  different  bodies   not    being 
contact,  no  action  could  take  place. 

I  placed  the  four  flasks  in  a  water  bath  so  that  the  p 
containing  the  chlorates  only  were  in  the  water,  and  heated 
the  bath.    The  black  developed  first  in  the  flask  containing 
the  vanadium  salt,  next  in  the  flask  containing  the  copper 
salts ;  in  the  flask  containing  the  chlorate  of  ammonia  aloi 
the  black  was  not  developed. 

It  may  be  reasonably  inferred  from  these  experiments  that 
it  is  the  gaseous  products  emanating  from  the  chlorates  under 
the  influence  of  the  salts  of  copper  and  vanadium  which  caused 
the  formation  of  the  black  upon  tJie  bits  of  stufif. 

As  a  corollary  to  this  experiment  I  prepared  aqueous  sol 
tions  of    chlorine,    hypochlorous    acid,   chlorous    acid,    and 
hypochloric  acid. 

I  poured  some  cubic  centimetres  of  each  of  these  solutions 
on  the  bottom  of  a  flask,  in  which  as  in  tlie  previous  experi- 
ment, I  suspended  some  stuff  dipped  in  salt  of  aniline.  The 
action  was  very  rapid.  Under  the  influence  of  the  chlorinated 
gases  which  were  diffused  in  the  atmosphere  of  the  flasks  I 
saw  the  black  gradually  forming,  and  was  able  to  follow  the 
different  phases  of  its  production.  The  tissue  was  first 
coloured  green,  then  became  darker  and  darker  until  it  was 
a  black-blue,  and  at  tliis  point  the  maximum  of  intensity  and 
solidity  is  attained.  Not  more  than  eight  minutes  were 
required  to  obtain  this  result.  If  the  action  is  permitted  to 
continue,  the  black-blue  becomes  purplish,  assumes  a  reddish 
shade,  and  then  acquires  that  rusty  colour  characteristic  of 
aniline  black  which  has  been  submitted  to  the  action  of  an 
hj-pochloritc,  a  phenomenon  well  known,  and  which  has  been 
studied  in  detail  by  M.  Camillc  Koechlin.* 

Thus  all  the  gaseous  bodies  produced  by  the  deoxidation 
of  chloric  acid  from  hypochloric  acid  to  chlorine  itself,  are 
capable  of  transforming  aniline  salt  into  black  at  the  ordinary 
temperature,  and  without  contact  of  any  metal.  The  best 
black   is   formed   with  the  chlorous  and  hypochloric   acids; 

*  MoEiiteuT  SciecUfique,  viit.,  p.  769, 
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chlorine  and  hypochlorous  acid  act  too  powerfully^  and  are 
difficult  to  regulate,  so  that  the  black  becomes  purplish,  and 
even  brown  in  places,  while  with  the  other  gases  it  is  scarcely 
formed.  By  means  of  these  chlorinated  gases,  the  colour  can 
be  obtained  upon  wool  and  silk  as  easily  as  upon  cotton. 

The  various  phases  of  the  development  of  the  black  so 
easily  observed  in  these  experiments  have  a  certain  signifi- 
cance in  practice,  and  deserve  a  moment's  consideration.  I 
am  led  in  this  to  refer  to  a  question  upon  which  the  Industrial 
Society  of  Rouen  has  published  numerous  and  excellent 
observations  which  will  find  a  confirmation,  if  not  a  common 
link,  in  what  follows.* 

The  green  substance  which  is  first  formed  becomes  black- 
blue,  as  we  have  seen,  by  the  regulated  action  of  the  gases 
which  have  produced  it:  it  undergoes  the  same  transformation 
more  rapidly  by  a  short  immersion  in  a  weaker  solution  of 
the  same  gases,  and  it  is  known  that  chromic  acid  and 
bicliromate  of  potash  have  the  same  property  of  changing  the 
colour. 

It  follows  from  this,  that  substances  which  are  acid  and 
dehydrogenizing  change  this  dark  green  substance,  called 
"  emeraldine,"  into  blue-black,  which  is  aniline  black  proper. 
On  the  other  hand,  we  know  that  the  same  emeraldine 
changes  to  blue-black  by  the  action  of  alkalies.  Do 
these  two  blacks,  resulting  from  opposite  influences,  possess 
the  same  properties  ?  Evidently  not !  for  while  the  latter 
becomes  green  by  Uie  weakest  acids,  the  first  is  not  changed 
by  acid  fluids  unless  they  are  concentrated,  or,  like  sulphurous 
acid,  of  a  reducing  cliaracter.  M.  Ziircher,  in  a  recent  commu- 
nication to  the  Industrial  Society  of  Mulhouse,  considers  that 
emeraldine  is  in  a  state  of  lower  oxidation  than  the  real 
aniline  black,  and  this  opinion  receives  support  from  what  has 
just  been  stated. 

I  may  add  that  aniline  blacks  as  they  come  from  ageing 
have  a  dark  greenish-blue  colour,  that  is,  the  colour  of  a 
mixture  of  emeraldine  and  aniline  black  ;  they  oniy  become 
black   after  treatment   with  an   alkali.     The   aniline  steam 

•  Sec  Bttllciin  of  this  Society,  1874,  M,  Witt,  p.  98  and  172. 
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blacks  from  the  steaming  are  of  a  darker  colour,  and  may 
considered  as  containing  less  emeraldine,  and  it  is  known  that 
they  are  less  subject  to  undergo  that  disagreeable  change 
known  as  '*  greening."  The  simultaneous  existence  of  two 
different  blacks  constituting  the  commercial  aniline  black  has 
been  already  noticed  by  M.  Brandt,*  and  he  shewed  the 
advantages  of  using  chlorate  of  aniline  instead  of  chlorate  of 
potash.  He  describes  these  two  blacks,  one  as  being  vc 
permanent  and  resisting  all  chemical  agents,  he  considers 
as  formed  by  a  chlorine  derivative  of  aniline  ;  the  other,  which 
may  be  the  result  of  the  oxidation  of  aniline,  is  much  less 
permanent  and  easily  becomes  green  by  the  action  of 
weak  acids,  but  is  perfectly  fast  in  soap,  and  M.  Brandt 
believes  that  a  mixture  of  the  two  blacks  is  necessary  to  give 
the  best  colour. 

This  description  accords  very  well  with  the  characters  of 
emeraldine  and  the  real  aniline  black.  If  it  were  possible 
to  govern  the  action  of  the  chlorous  and  hypochloric  acids, 
both  of  which  are  deleterious,  and  when  pure,  explosive,  the 
problem  of  the  rapid  production  of  aniline  black  capable  of 
resisting  acids  would  be  solved. 

I  must,  however,  confine  myself  to  the  limits  traced,  which 
go  no  farther  than  the  theory  of  the  formation  of  aniline 
black,  and  conclude 

(l.)    That  this  black  is  formed  at  the  ordinary  temperature 
whenever  the  salt  of  anih'ne  is  placed  in  a  dehydrogenizing 
medium,  such  as  active  oxygen,  chlorine  and  its  oxides  1 
oxygenized  than  chloric  acid. 

(2.)     That  the  mixtures  of  chlorates  and  metals  employ 
for  aniline  blacks  are  only  commodious  means  of  produci 
upon  the  spot  and  slowly  the  chlorinated  gases  named  abov 
and   which  is   effected   by   the  easy  decomposition    of  the 
chlorates  of  these  metals. 

Mulhousc,  8th  April,  1876. 


?^ 


*  Dull,  de  la  Soc  Ind.  dc  Mulhousc,  xUi.,  p.  354. 
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A  Sfafisticai  Accaunt  of  all  t/{£  Print  Works  in  England^ 
Printing  Siil\  WoolUn,  Cotton^  and  Mixed  Fabrics^  excepting 
Carpets,  in  iS^i. 


KAiftB  OP  nBM. 


MAMES   OF   WORKS. 


Thos.  Hoyle  and  Sons    ... 

Schwabe  and  Co 

Edmd.  Potter  and  Co 

Strines  Printing  Co    

Jas.  Bennett 

James  Clarke    

Kinder  Company 

Jas.  Ingham 

Charles  Yates  

John  Walsh  

Ditto        

Bradshaw  Hammond  

Hcald,  Wilson^  and  Co    ... 

Seedley  Company   

Bailey  and  Craven  

C.  and  J.  Brenand    

Edwin  Bailey    

Dean  and  Woodburn  

Jno.  Burd  and  Son  

Hutchinson   , 

Hardman  and  Price 

Thos.  Gorton     , 

Saml.  Knowles 

Wm.  Grant  Brothers    

Greg  Wilson 

John  Lash  and  Co 

Butterworth  and  Brookes.. 

Baxendale  Printing  Co  ... 

.JWargerison    


Mayfield 

Rhodes  

Dinting  Vale 

Strines  Hall  

Birch  Vale 

Hayficld 

Kinder    

Watford  Bridge.. 

Rock  Mill 

Whaley  Bridge.. 

Furnace 

Levenshulmc 

Strangeways 

Seedley 

London  Place    .. 

London  Vale 

• 

Pendleton  

Broughton 

Mount  Zion  

RatcIifTe 

Belholt 

Kirkless  Wood  .. 
Tottington  Mills 

Ramsbottom 

Rose  Bank 

Baxendale 

Sunny  Side    

Lough  Clough  .. 
Burnley  


25 
25 
24 
13 
II 

5 

4 
4 
3 
4 
4 
10 

13 
10 

7 

6 
16 

9 
5 

6 

8 

7 
4 
6 

IS 

I  '^ 
12 


Tftblva. 


SO 
66 

130 

215 


31 

90 

I  So 

103 

50 

30 
200 

•  •  • 
186 
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VAME  OF  FIBlt. 


Gillet  Foster 

Jno.  Dugdale    

Jas.  Grimshaw 

Reddish  Bickham    

Greenhalgh   

Young  and  Littlewood    ... 

Jno,  Watkinson    

J.  Ripton  and  Co 

Grafton  and  Co 

Fredk.  Steiner 

Dewhurst  and  Co 

Fairer  and  Co 

Aitken  Brothers  

Ditto  

McNaughtan    

Swainson  

Bentley  and  Co  

Horwich  Vale  Co 

John  Seddon     

Hardcastle 

Whyatt 

J.  Dickens ^ 

R.  Kay  and  Co 

Beificld  Hall  Company  ... 

Stansfield  Hall  Co 

Mc  G  rcgor 

Wardley    

Burford  and  Co 

Brazil  and  McKinncl  

Wood  and  Wright   

Taylor,  Hampson,  and  Co. 

Christr.  Wood 

Calvert  

Kennedy  and  Co 

Neville  


MAICK  OF  WORKB. 


Sabden  

Lower  House 

Plantation  Mills 

Brook  Side    

Stubbins     

Foxhill  Bank 

Oakenshaw    

Ditto 

Broad  Oak 

Church  

Bell  Mount    

Kemp  Mill 

Low  Mill    

Denham  Springs 

Birkacre 

Bannester  Hall.. 

Blackrod    

Horwich  Vale  .. 
Ainsworth  Mill.. 
Bradshaw  Hall  .. 
Bowker  Bank    .. 

Middleton 

Castleton    

Belfield  Hall 

Handle  Hall 

Gorton    

Danven  

Know  Mill 

Ardwick 

Bank  Bridge 
Clayton  Bridge,. 
Brinscull  Hall   .. 

Bucton  Vaie 

Hartshead 

Harpurhey 
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KjjcEor  rtBu. 


Matlcy  , 

Andrews  and  Co , 

Dalton  and  Co , 

Syddall  and   Co 

Marsland  

Marsland  and  Hall  .. 
J  no.  Femeyhough    .. 

Symmonds    

J.  Bricn 

Smith  and  Co 

Newton  Bank  Co 

Buttenvorth  and  Son 

S.  Giles 

Dewhurst 

Edwd.  Robinson 

Spencer 

Wm.  Robinson 

Applegarth   

Swainsland    

Evans  and  Co 

Keymer  and  Co 

Ke>-ss 

Wilson  

Littler    

P.  Dempsey 

J.  Davidson  

Jas.  Murphy 

Henderson    

Welch    

Wagland  


NAME  OF  WORKS. 


.ean 


Hodge  Mill   

Compstall  

Hollingworth  Mill... 

Chadkirk    

Stockport  

Ditto      

Cheadle 

Handforth 

BoUington 

Langley 

Hyde 

Junction 

Matlcy  Hall  

Huddersfield - 

Bridge  House    

Bamsley     

Leeds 

Crayford    

Ditto       

Ditto      

Dartford     

West  Ham  Abbey.. 

Hoxton 

Merton  Abbey 

Mitcham    

Ditto       

Merton   

Wandsworth 

Merton   

Garret  Lane  

Slough 


n 
n 

7 
6 

7 

6 

8 

12 

9 


154 


12 
60 


Total. 


640 


25 


44 


30 
19 
17 

25 

18 

ICX) 

70 
26 

132 


36 

42 
16 

17 

20 

23 
21 
40 

3939 
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VAKE  or  WOftKB. 


Ramsey  and  Son... 
Worrall  Brothers,.. 

Lancaster    

CIcmson  and  Co... 

Dewhurst    

Lang^vorthy    

Ashton     

Whitehead  


Ancoats  Vale    . . . 

Ordsall  Lane 

Springfield  Lane. 

Red  Bank 

Adelphi 

Greengate  Mills... 

Salford  

Elton 


UOLTiTT. 


Lancashire 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


Total. 


II 


I 


Printworks  Standing. 


SAME  or  muL 

NAME  or  woua. 

connr. 

MKUlKt 

Thompson  and  Co. 
Ainsworth  Sykcs.. 
IVIillinp'ton   

Primrose    

Lancashire   ... 
Ditto 
Ditto 

Ditto 
Ditto 

Total 

'3  i 

8  \ 

8  i 

Barrow  Bridge  ... 
Edg\vorth 

Kershaw  Lccse  ... 

Ardwick    

Ditto 

New  Garrett 

29 

Note. — This  list  is  from  a  manuscript  which  has  been  in  the  Editor's 
for  ni.iny  years.  It  is  evidently  a  copy  not  very  carefuUy  made  from  its 
the  names  of  6rnis  ore  not  always  correctly  spelled  nor  given  in  fuU,  but 
tliought  it  better  lo  let  the  matter  stand  without  cfirrection.  In  the  maniu 
there  arc  columns  for  machines,  flat  presses,  long  tables,  short  tables,  machil 
blocks,  !)hawl  tables,  surface  machinch,  and  French  ninchincs.  Thomas  Hoylc 
and  Sons  is  the  only  firm  which  lias  machine  block-^,  35;  J0I111  Bund  and  Son  have 
four  French  machines,  probably  Pt^rrotine^;  this  6rm  has  also  live  surfiice  machinesi 
and  Brazil  and  ^fc.Kenn^I  have  other  two.  Xn  other  firms  have  cither  French 
machines  or  surface  machines.  There  are  seventy-three  flat  pres&es  nearly  all  ta 
the  London  District.     All  the  tables  have  been  pat  under  one  head. 
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g.     British  and  Foreign  Patents,  from  the  Commissioners 
of  Patents  Journal,  March  21st  to  April  iSth^  iSj6^  inclnsive. 


Colouring  Matters  and  their  Application. 

44.  Justus  Wolff,  of  Wyke,  near  Bradford,  Consulting  and 
Engineering  Chemist,  and  Ralph  Beilev,  of  Wigan,  Analytical 
and  Consuliing  Chemist,  for  an  invention  of  "  Improvements  in 
the  production  of  colouring  matters  capable  of  being  employed 

^^  for  the  purposes  of  dyeing  and  printing," — Dated  4th  January, 

^B  1876.     This  patent  has  passed  the  great  seal. 

3x3-     Justus   Wolff,    of  Wyke,    near  Bradford,  Consulting  and 

T         Engineering  Chemist,  and  Ralph  Betlev,  of  \Vigan,  Analytical 

Pand  Comulting  Chemist,  for  an  invention  of  "  Improvements  in 
the  production  of  aniline  dyes." — Dated   26th  January,    1876. 
This  patent  has  passed  the  great  seal. 
X068.     Henry  Edward  Newton,  of  the   Office  for  Patents,  66, 
Chancer)'  Lane,  in  the  county  of  Middlesex,  Civil  Engineer,  for 
the  invention  of  "  Improvements  in  the  preparation  of  colours 
or  pigments  which  by  vitrification  are  rendered  permanent." — A 
^_   communication  to  him  from  abroad  by  Robert  Jean  Phillippe 
^P  Van  der  Haeghen  Limelette,   of  Brussels,  in  the  kingdom  of 
"    Belgium.     Provisional    protection    has    been    granted  to  this 

patent 
1239,    John  Henry  Johnson,  of  47,  Lincoln's  Inn  Fields,  in  the 
^^L  county  of  Middlesex,  Gentleman,  has  given  notice  to  proceed 
^H  in   respect   of  the  invention   of  "  Improvements  in   obtaining 
^H  colouring  matters  suitable  for  dyeing  and  printing." — A  com- 
^"  munication  to  him  from  abroad  by  Heinrich  CarO,  of  Mannheim, 
in  the  empire  of  Germany,  Chemist  to  the  Badische  Anilin  and 
Soda  Fabrik,  of  Mannheim  aforesaid  (Grand  Duchy  of  Baden). 
1489.     John  Henry  Johnson,  of  47,  Lincoln's  Inn  Fields,  in  the 
county  of  Middlesex,  Gentleman,  for  an  invention  of  "Improve- 
ments in  the  production  and  treatment  of  colouring  matters." — 
A  communication  to  him  from  abroad  by  Edw'ard  Croissant  and 
Louis  Marie  Fran^:ois  Bretonnifere,  both  of  Paris,  in  the  republic 
of  France. — Dated   24th  April,    1873.     The  ^50  stamp  duty 
"  u  been  paid  upon  this  patent 
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77u  following  are  Frmck  PataUs. 

109,423.    Grawitz,  for  "Manufacturing  a  series  of  colours  deriv. 

from  anthracine  or  alizarine. — Dated  ist  September,  1S75. 
109,431.     GoNiN,  for  "Mordant  for  dyeing  and  printing." — Dated 

30th  August,  1875. 
109,598.   Schmidt,  for  "Preparing  textile  substances  for  vat-dyes." — 

Dated  1 3th  September,  1875. 
108,780.     Cleis  and  Co.,  for  "A  direct  process  of  painting  stuff 

tissues." — Dated  6th  July,  1875. 
108,990.     GoNiN,  for  "Applying  fast  dyes  by  dyeing  and  printing 

on  cotton." — Dated  28th  July,  1875. 
108,990,     GoNiN,  for  "  Applying  fiist  colours  on  cottons  by  dyeing 

and   printing." — Dated    19th   August,    1875.     A   certificate 

addition. 
109,193.     Leriche,  of  Lisieux,  for  "Applying,  in  dyeing,  coppered 

dark    blue   cotton,    coppered   dark    brown   cotton,   &c., 

oxidized  sulphate  of  aniline." — Dated  23rd  August,  1875. 


Rollers  and  Printing. 

4134.    James  Hummerston,  of  Leeds,  in  tJie  county  of  York, 

given  notice  to  proceed  in  respect  of  the  invention  of  "  A  new 
or  improved  machine  for  printing  on  paper,  floor-cloths,  and 
woollen  or  other  woven  or  felted  fabrics." 

4515.  Henry  Wilde,  of  Manchester,  in  the  county  of  Lancaster, 
Engineer,  for  an  invention  of  "  Improvements  in  tiie  manu- 
facture of  metal  rollers  for  printing  calico  and  other  textile 
fabrics,  part  of  which  is  applicable  to  the  refining  of  copper." — 
Dated  28th  December,  1875.  This  patent  has  passed  the  great 
seal. 

1036.  Leon  Godefrov,  Son,  of  the  firm  of  Vve.  T-.  Godefroy  and 
Son,  of  Puteaux,  near  Paris,  Printer,  for  the  invention  of  •*  An 
improved  process  of  printing  or  omameniing  woollen  or  other 
similar  textile  fabrics."     Provisional  protection  has  been  granted 

109,613.     Janard,  for  "Photographic  impressions  on  tissues, 
on  the  textile  substances  employed  for  their  manufacture" 
Dated  24th  September,  1875.     French  patent 

39,004.    J.  RouLE,  of  Ver^'iers,  for  "A  machine  for  printing  ti 
with  variegated  designs. — Dated  3rd   March,   1876.     Bel 
patent 
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39.     H.  Jahn,  of  Fimfhaus,  for  "A  machine  for  printing  fabrics." — 
r  year. — (Public) — Dated  38th  October,  1875.    Austrian  jjalent. 

In  the  matter  of  Letters  Patent  for  the  United  Kingdom  of  Great 
Britain  and  Ireland  granted  to  William  Ireland,  of  Buck- 
haven,  in  the  county  of  Fife,  North  Britain,  Manufacturer,  for 
the  invention  of  '*  Improvements  in  printing  textile  and  similar 
fabrics,  and  in  the  machinery  or  apparatus  employed  therefor, 
dated  the  lotli  day  of  August,  1874,  No.  2757. 
Notice  is  given  that  the  said  William  Ireland  has  applied  by 
petition  to  the  Commissioners  of  Patents  for  leave  to  enter  a 
Disclaimer  and  Memorandum  of  Alteration  of  certain  parts  of 
the  Specification  of  the  said  Letters  Patent,  and  any  person 
intending  to  oppose  such  application  must  leave  notice  thereof 
at  die  Office  of  the  Attorney  General,  6,  Crown  Office  Row, 
Temple. 

Singeing,  Bleaching,  and  Steaming. 

3517.  William  Holt,  of  Halifax,  in  the  county  of  York,  Dyer 
and  Finisher,  for  an  invention  of  *'  Improvements  in  apparatus 
for  steaming  textile  fabrics  and  yams  or  warps." — Dated  9th 
October,  1875.     This  patent  lias  passed  the  great  seal 

aso.  William  Mather,  of  the  firm  of  Messieurs  Mather  and 
Piatt,  of  Salford,  in  the  county  of  Lancaster,  Engineer,  for  an 
mvention  of  "  Improvements  in  apparatus  for  steaming  printed 
labrics."-*Dated  21st  January,  1876.  This  patent  has  passed 
the  great  seal. 

1 1 74.  William  Mather,  of  the  firm  of  Messieurs  Matlier  and 
Piatt,  of  Salfordf  in  the  county  of  Lancaster,  Engineer,  for  an 
invenrion  of  *'  Improvements  in  apparatus  for  steaming  and 
ageing  printed  fabrics. — Dated  18th  March,  1876.  Pronsional 
protection  has  been  granted  and  notice  to  proceed  given. 

1422.  EuWAKD  Keighlev,  of  Bradford,  in  the  county  of  York, 
Dye  Works  Manager,  for  an  invention  of  *'  Improved  means 
or  apparatus  for  singeing  woven  fabrics  and  other  fibrous  sub- 
stances."— Dated  3rd  April,  1876. 


The  following  arc  French  Patents. 

108,7x5.     BiCKEL,  for  "  Bleaching  spun  cotton  on  bobbins." — Dated 

9lh  July,  1875. 
109,246.     Cuyuts-Latour,    de  Kinder,   and   Houpiart-Dupre, 
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of  Lille,  for  "  A  chemical  process  for  retting  textile  subsl 
and  powder  and  liquid  for  disaggregating,  bleaching,  glazing, 
strengthening  such  substances  and  their  products." — Dated  2nd 
September,  1875. 
109,329.     MoisoN,  of  Paris,   for  *•  Means  of    and  apparatus  for 
scouring  tissues   in  pieces   or  made  up,  yams,   and  skins 
volatile  solvents,  such  as  sulphide  of  carbon,  hydrocarbons,  &^ 
— Dated  24th  August,  1S75. 


Treatments  of  Silk  and  Wool. 

431 1.    William  Shaw  Nichols,    of   Globe    Mills,    Mamunghara, 
Bradford,  in  the  county  of  York,  Engineer,  for  an  invention  of 
•*  Improvements  in  machinery  or  apparatus  for  scouring  or 
ingwool  or  other  fibres." — Dated  6th  December,  1S75. 

1 129.  To  William  Bishop,  of  Stroud,  in  the  county  of  Gloucester, 
for  the  invention  of  "  Improvements  in  processes  or  modes  of 
chemically  cleaning  or  freeing  wool  or  woollen  textures  from 
vegetable  matters,  to  be  employed  more  especially  previous  to 
or  in  connection  with  the  process  of  dyeing." 


was^^J 


The  foUotvin^  are  Frituk  Patents. 

96,284.     PiERRON  and   Dehaitre,    for   "A  machine   for   dressing 

woollen,  silk,  and  other  fabrics." — Dated  14th  August,  1875. 
103,790.     NiEL,  for  "A  machine  for  scouring  tissues." — Dated 

June,  1875. 
109,032.     Richard  and    Pi/thod,    for    "  A   machine  for  wasliing 

and  ^^Tinging  silk." — Dated  9th  August,  1875. 
1091O33.     Richard  and  Pcthod,  for  "A  machine  for  unfolding 

and  drawing  dry  or  wet  silk." — Dated  ylh  August,  1S75. 
109,102.     Tessie  du  Motav,  for  '*  Bleaching  raw  silk  and  aiiiina' 

fibres." — Dated  4th  August,  1875. 
109,346.    Chevalier,  of  St  Thomc^,  for  "  A  chemical  for  su 

seding  cashoo  in  galling  silk." — Dated  23rd  August,  1875. 
109,366.     SiRTAiNE,  for  **Appl>'ing  hydro-extractors  for  disacidiiying 

wool  and  other  similar  substances." — Dated  26th  August,  1S75. 
109,500.     TRiBoinLLET,  of  Tourcoing,  for  "Processes  for  washing 

wool,  extracting  the  various  substances  contained  in  suds,  and 

in  the  spent  water  of  scouring  silk." — Dated  15th  September, 

1875. 
109,536.     Anfrv,  for  **  Bleaching  wool  and  other  fiLomentous  sub- 
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stances  in  pieces,  rags,  or  thread." — Dated    17  th   September, 
1875. 

109,718.    OiLLET,  Jun.,  for  '*  Treating  smooth  silk  in  dyeing." — 
Dated  29th  September,  1875. 
The  foiknving  are  Belgian  Patents, 

38,765.  C.  Haumelrath,  for  *'A  process  for  ungreasing  wool" — 
Dated  ist  February,  1876. 

38,795.  J.  T.  VVav  and  G.  Jones,  for  an  imported  invention  of 
"  Detergent  compounds  for  washing  wool,  silk,  and  for  other 
purposes." — Dated  4lh  February,  1876. — (Original  patent,  5th 
August.  1875.) 

38,977.  J.  Raulix,  for  an  imported  invention  of  "  Improvements 
in  the  treatment  of  wool,  chiefly  applicable  for  cleaning  by  sul- 
phuric acid,  and  generally  for  chemical  operations  on  wool  by 
means  of  liquids  or  gases." — Dated  ist  March,  1876. — (French 
Patent,  22nd  February,  1876.) 

FlniBhing  Processes. 

3,513.  Robert  Burlison,  Mechanic,  and  James  Whitaker,  Com- 
mission Agent,  both  of  Bradford,  in  the  county  of  York,  for  an 
invention  of  *'  Improvements  in  tentering  and  drying  machines." 
— Dated  9th  October,  1875, 

3,553.  Robert  Dutton  and  William  Renshaw,  both  of  Oldfield 
Road,  Salford,  in  the  county  of  Lancaster,  Machinists,  for  an 
invention  of  "  Certain  improvements  in  machinery  or  apparatus 
for  finishing  velvets,  velveteens,  and  other  pile  fabrics." — Dated 
13th  October,  1875. 

3.570.  John  Schofield,  Henrv  Gledhill,  and  Henry  Watson, 
in  the  employ  of  the  firm  of  Wm.  Edleston  and  Co.,  of  Sowerby 
Bridge,  in  the  county  of  York,  Dyers,  Stovers,  and  Finishers, 
for  an  invention  of  "Improvements  in  means  or  apparatus  for 
finishing  woven  fabrics." — Dated  14th  October,  1875. 

3.571.  John  Walsh,  of  Halifax,  in  the  county  of  York,  Presser,  and 
Charles  William  Stead,  of  the  same  place,  Machine  Maker, 
for  an  invention  of  "Improvements  in  machinery  or  apparatus 
for  'papering'  piece  goods  or  woven  fabrics  for  pressing  and 
taking  the  papers  out  after  pressing."— Dated   14th  October, 

1875. 
4,454.    William  Kempe  and  Arthur  Kempe,  both  of  Holbeck 
Mills,  Leeds,  in  the  county  of  York,  for  an  invention  of  "Im- 
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provements  in  raising  the  nap  upon  cloths  and  fabrics,  and  in 
apparatus  employed  therein." — Dated  22nd  December,  1875. 
<I5.  Maximilian  Zixgler,  of  19,  Bucldand Crescent,  Belsue  Paik. 
in  the  count>'  of  Middlesex,  for  an  invention  of  ''Improvements 
in  the  manufacture  of  vamish^  applicable  also  to  sizings  and 
waterproofings  for  textile  fabrics." — Dated  t9th  January,  1876. 
Tiu  abaz'e  Patents  have  passed  the  Great  Sea/. 

498.  And  Ahdrew  Mitchell  Torrance,  of  the  firm  of  Miller, 
Son,  and  Torrance,  of  Cannon  Street,  in  the  city  of  London, 
has  given  the  like  notice  in  respect  of  the  invention  of  "Im- 
provements in  the  numerical  marking  of  piece  goods  and  oth^ 
materials  and  fabrics  sold  by  length,  and  in  apparatus  therefi 

844.  To  Luke  SiiETHURST,  Presser,  Samuel  Shaw,  and  Tho 
Shaw,  Manufacturers,  all  of  Holywell  Green,  near  Halifax,  in 
the  county  of  York,  for  the  invention  of  "Improvements  in  or 
applicable  to  machinery  or  apparatus  used  in  the  pressing  of 
woven  or  felted  fabrics." 

1,222.  To  John  Ditchfield,  of  the  borough  of  Salford.  in  the 
cotinty  of  Lancaster,  Bleacher,  Dyer,  and  Finisher,  for  the  in^'en- 
tion  of  "Improvements  in  machinery  for  doubling  and  measure- 
ing  cloth  and  other  fabrics." 

1,015.  William  Henry  Hacking  and  Thomas  Hacking,  both  of 
Bury,  in  the  county  of  I^ncaster,  Machine  Makers,  for  an  inven- 
tion of  *' Improvements  in  machincrj'  for  plaiting  or  folding  and 
measuring  woven  fabrics." — Dated  i9tli  March,  1873. 


►th^i 

im]IH 
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The  foli<nvtf^  art  French  Patents. 

109,037.    Talcott,  for  "A  method  of  measuring  and  indicating  the 
quantity  of  stuff  in  rolled  goods." — Dated  29th  July,  1875. 

109,605.     Caffin,   for   "Improvements  in  machines  for   finisl 
stuifs." — Dated  17th  September,  1875. 

109,620.     Lyons,  for  "  Appl>'ing  distinct  marks  on  pieces  of  fal 
of  any  length." — Dated  22nd  September,  1875. 

XJnclaBsified. 
108,705,     Prat,  for  "Decolouring  serum  and  destroying  the  blood 

globules." — Dated  3rd  July,  1875.     French  Patent 
109,726.     Pernod,  of  Avignon,  for  "Manufacturing  a  sub-producl 

of  madder,  called    '  madder  gum.'  " — Dated  29th  September, 

1875.     French  Patent. 
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/.     Effect  of  Chemical  Treatments  upon  the  Teftsile  Strength 

of  Cotton. 
BV   CHARLES  O'l^EILL. 


The  experiments  detailed  in  this  paper  were  made  several 
years  ago,  and  an  abstract  of  the  results  communicated  to  the 
Literary  and  Philosophical  Society  of  Manchester  at  the  time, 
which  abstract  was  printed  in  the  proceedings  of  the  Society. 
A  complete  account  of  the  experiments  has  not  been  pre- 
viously published,  and  it  seemed  desirable  to  make  a  record 
of  them  in  this  Journal. 

The  apparatus  employed  to  ascertain  the  weight  required 
to  break  either  the  threads  or  the  separate  cotton  hairs  was  one 
invented  by  the  writer,  and  figured  and  described  in  the  pro- 
ceedings of  the  Literary  and  Philosophical  Society  for 
1863-64,  vi.,  p.  186.  It  consists  of  a  weighted  cylinder  float- 
ing vertically  in  a  vessel  of  water.  One  end  of  the  fibre  to  be 
tested  is  secured  to  the  cylinder,  and  the  other  to  a  fixed 
point  above.  By  drawing  off  water  the  weight  of  the 
floating  cylinder  was  gradually  thrown  upon  the  fibre  until  it 
broke.  The  quantity  of  water  drawn  off  is  an  accurate 
measure  of  the  strain  required  to  break  the  fibre. 

Strength  of  Threads  in  Grey  Calico. — The  first  experiments 

were  made  upon  the  warp  and  weft  threads  of  grey  printing 
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calico.  This  calico  was  said  to  be  made  from  American 
cotton  and  specially  for  printing,  the  warps  w'cre  believed  to 
be  dressed  without  any  view  to  weighting,  the  size  was  upon^ 
the  threads  when  subjected  to  the  testing  apparatus. 

Thirty  Experiments  upon  the  Tensile  Stivftgtk  of  Warp 
Threads  front  Grey  Printing  Clothe  No.  i ;  eighteen  threads  to 
the  quarter  inch. 


Na 

Lwjrtb  of 

OnUM 
reauired  to 

Uo. 

Let«ttaor 

Thraxl. 
lochea. 

•« 

1 

.       0-2S        . 

.       4000 

]6 

030 

..        3900 

2 

0-30       . 

.       2700 

«7 

0-30       . 

..        3000 

3 

.       030 

2500 

iS 

■     0-35     . 

..        3200 

4     • 

0*30 

3900 

19 

..     0-28 

■•        2750 

5 

.        030 

•       11^^ 

30 

■     0*33 

..        3000 

6     . 

0-30 

.       3550 

1  f 

..     1-85 

..        2800 

7     • 

■        0-30        , 

.       3000 

22 

..        2*00 

..        3000 

8     . 

.        0-30       . 

•       3900 

23 

.,       2'00       . 

-        3130 

9    • 

030       . 

.       3000 

34 

..       3*10 

..        3100 

10 

•     o*3«>     • 

.       4180 

25 

..       2*00 

..        3400 

11 

■     0-30 

•       2350 

26 

2*O0 

..        2900 

12 

.     0-28     . 

..       2930 

27 

..       2*00 

..        3600 

»3     • 

0-30     . 

..       2650 

38 

3.00 

..        3600 

14     . 

-     030     . 

..       3600 

29 

..        2*10 

..        2940 

'5     • 

..     0*30 

..       3600 

30 

..        210 

..        3700 

4 


The  mean  is  nearly  3140  grains. 


I 


Note. — These  experiments  are  three  different  series.  Nos.  i  to 
10  being  from  short  lengths  from  one  part  of  the  grey,  Nos.  1 1  to  20 
upon  short  lengths  from  another  part  of  the  grey,  and  Nos.  3 1  to  30 
upon  longer  lengths  from  still  another  part.  The  different  means  for 
the  three  series  are  as  follows  :— 


First  series,  Nos.  i  to  10  =  3303. 
Second  ,,  i  r  to  20  =  2898. 
Third        „         21  to  30  =  3217, 
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Thirty  Expcrimettts  upon  the  Tensile  Strettgth  of  Weft 
Threads  from  Grey  Printing  Cioth^  No.  1 ;  eighteen  threads  to 
the  qmjrter  inch. 


era 

Lrngthor 

ThTttd. 
Inebe*. 

Ontu 

nn  air«d  to 

No. 

Longthof 
ThroacL 

Ondni 

KQUirMltO 

I 

03    • 

3 100 

16      . 

..       0-28       . 

1600 

2 

o'3       • 

.      2250 

J7     ■ 

..       0-30       .. 

.       1C50 

3     •• 

035       • 

3080 

18     . 

. .       0*30       . 

•        '450 

4     •• 

030 

.      2400 

19     . 

..       026       . 

•        1500 

5      • 

0-30       . 

.      1800 

20 

0*26       . 

•     '55° 

6     .. 

0-30 

•      1750 

21 

1*60       . 

,     1500 

7     .. 

035       . 

.      2630 

22 

I  60 

1350 

8     .. 

o'3S     • 

.      2580 

23       • 

,.       170       .. 

-     '550 

9     " 

030     . 

2050 

24       . 

..       170 

1 1 00 

10 

o*34     • 

.      2800 

25        - 

..     I'So     .. 

•     1330 

II 

030 

.      1 800 

26        . 

..     ISO     . 

.     1 100 

la     .. 

030     . 

1500 

27    • 

. .     I  "60 

.     rooo 

13 

030     . 

.      1800 

28        . 

..     1-60     . 

1500 

14     .. 

030     . 

.      2200 

29   . 

..     r6o     . 

.     1200 

15     .. 

030 

1600 

30    . 

..     160     . 

1200 

The  mean  is  17 14  grains. 
Note. — These  experiments,  like  the  corresponding  thirty  experi- 
ments on  the  warp  threads,  constituted  three  different  scries  of  ten 
each,  and  the  results  shew  a  great  variation  in  the  tensile  strength 
of  the  weft  at  different  parts  of  the  cloth,  the  respective  means  being 
as  follows : — 

First  series,  Nos.  i  to  10  =  2244. 
Second  „  11  to  20  =  1625. 
Third  „       21  to  30  =   1273. 

A  close  examination  of  the  results  so  far  obtained  was  very 
discouraging,  the  differences  between  one  experiment  and 
another,  even  the  differences  of  the  means  of  each  series  were 
so  considerable  that  it  was  evident  that  the  threads  were  of 
very  various  and  irregular  strengths.  The  investigation 
seemed  surrounded  with  unsurmountable  difficulties.  Still  it 
was  determined  to  push  on  the  experiments  under  the  belief 
that  something  at  least  would  be  learned. 

Strength  of  Threads  in  Bleacfud  Calieo. — The  piece  from 
which  the  foregoing  experiments  were  made  was  now  sent  on 
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to  be  subject  to  the  regular  process  of  bleaching  for 
madder  work.  It  was  singed  t\\ice  on  the  face  side  and  once 
on  the  back,  boiled  in  h'me,  treated  with  weak  acid,  boiled  in 
soda  and  rosin,  treated  with  bleaching  powder,  and  again  with 
acid  according  to  the  usual  method  of  bleaching;  it  formed 
one  piece  of  a  batch  of  a  thousand,  all  of  which  were  well 
bleached  by  the  low-pressure  system.  A  number  of  weft  and 
warp  threads  were  separated  from  different  parts  of  the  piece, 
and  their  breaking  weights  ascertained  with  the  results  as 
shewn  in  the  following  table: — 

Forly  Experiments  on  the  Tensile  Strength  of  Threads  f re 
t/te  Waf^  and  Weft  of  Printing  Cloih^  No.  /,  after  fiavii 
been  Bleached  for  Printing  by  t/te  Lou^-pressnre  Process. 


Weft  Threads, 

Nn. 

llK)hc«. 

GraluH 

rv-oiilrert 

Vr«Ak. 

I 

.        03         . 

.       3000 

2 

..     o*3 

2300 

3 

..     0-34     . 

.       3800 

4 

..     030 

■       2340 

5 

..     o"3o     . 

2000 

6 

••     0*35 

■       2450 

7 

. .     0-30     . 

■       3350 

8 

..     0-30 

•     3»7o 

9 

0*30 

.     2800 

lO 

0-30 

2700 

11 

..        2'0 

•     3400 

12 

...        20 

2700 

»3 

...        2'0 

.     3300 

M 

..        2'2 

■     3450 

»S 

. .        2  "O 

2500 

i6 

..        21 

2200 

17 

..        21 

•     3300 

iS 

..        23          . 

•     2950 

'9 

..        2*1 

2000 

30 

..        21 

.     2000 

Mc 

an  =  2785  grains. 

Warp  Threskds. 


No 

2 

3 

4 

5 
6 

7 

8 

9 
10 
1 1 
12 
13 
M 
'5 
16 

17 
18 

19 
20 


I^nfth  of 
Thrcail. 

030 

0*35 

o'35 
034 
0-30 
030 
0*30 
0*32 
032 
0*34 

2 'CO 

190 

2*IO 
1-90 

I -So 
I -So 
2  00 
2 '20 
2 '00 
2*00 


GnlM 
i>rc«lL 
3450 
3450 
3600 
3000 
2900 

3300 
3400 
2700 
2500 
2200 
3260 
3400 
2800 
2150 
3200 
2750 
2700 
2S00 
2400 
3450 


Mean  =  2920  grains. 
Note. — These  weft  and  warp  experiments  are  each  in  tv-o  series  of 
ten  each,  one  scries  being  on  short  the  other  on  longer  lengths,  but 
they  came  out  nearly  the  same. 
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Weft  threads;  mean  of  short  lengths  -=  2800. 

„  „  long  lengths  ^   2780. 

Warp  threads;  mean  of  short  lengths  -  3050. 

„  „  long  lengths  =  3790. 

These  experiments  shew  a  much  greater  regularity  of 
strength  in  the  threads  than  the  first  tables,  and  if  their 
indications  are  to  be  accepted  as  true,  the  warp  threads  have 
become  weaker  by  about  one-fifteenth  part,  while  the  weft 
threads  have  become  stronger  by  Go  per  cent.  That  the 
warp  threads  should  become  weaker  was  to  be  expected, 
because  the  clolh  becomes  elongated  in  the  bleaching  process 
and  the  warps  stretched  out.  That  the  weft  threads  should 
become  stronger  was  also  to  be  expected,  because  the  cloth 
becomes  narrower  in  bleaching  and  the  threads  thicker,  but 
an  increase  of  strength  of  60  per  cent,  cannot  be  credited. 
The  error  is  not  in  the  experiments,  but  in  the  matter  experi- 
mented upon,  which  is  evidently  of  a  very  irregular  nature. 

The  experiments  were  extended  to  two  other  samples  of 
printing  cloth  from  diflferent  makers  called  here  Nos,  2  and  3. 
They  were  of  good  quality  and  had  sixteen  threads  to  the 
quarter-inch.  Only  the  warp  threads  were  taken  from  these 
two  pieces.  The  bleaching  was  done  at  another  place  where 
the  machinery  was  of  an  older  kind,  and  the  pieces  not  so  much 
pulled  in  the  direction  of  their  length.  The  results  of  the 
experiments  are  shewn  in  the  following  tables: — 


Wcirp 

Threads  from  No,  2 

Warp  Threads  from  No.  2          \ 

Cloth  in  the  Grey. 

Cloth 

after  Bleaching.               \ 

Ko. 

I^rngtli  of 
TlireiulA. 
iDcbw. 

Grains 

nquinMl  Lo 

firenk. 

No. 

LcngUi  uf 
Inche*. 

Grains 
re«|Ulrcd  to                  i 
break. 

t     . 

..     o'33     -■ 

2260 

I       ... 

03         ... 

3400 

3 

..     0'34     ... 

3370 

2        ... 

0-3          ... 

3270      ^m 

3     • 

..     0*40     ... 

3810 

3     ••• 

0-4          ... 

3200      H 

4     - 

..     0-35     ... 

3230 

4     ... 

0-33       -• 

3600      ^H 

5     • 

..     0-35      ... 

3430 

5     .- 

035       ..• 

3490      H 

6     . 

..     034     ... 

4530 

6     ... 

036       ... 

4880       ■ 

7     ■ 

..     035     ... 

3870           1 

7     ... 

033       •-- 

4000      H 

8     . 

..     0*40     ... 

3400 

8     ... 

o'33     .■• 

5070      ^1 

9     . 

..     0*40     ... 

3770 

9     ... 

030     ,.. 

H 

10     . 

. .     o'4o 

3400 

10      ... 

038     ■.. 

3800     ■ 

Mean  =  3407  grains.          1 

Mear 

I  =  3708  grains.            ^^ 
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Warp  threads  from  No.  j 


Cloth  in  the  Grey, 


Ha 


t«ff«tllOf 

Tfanad. 


Oifttsa 


X 

•  o'3 

•  3310 

3 

.  038 

•■  3250 

3  • 

.  04 

..  3650 

4  • 

•  0-35 

..  2930 

S  ■ 

030 

4000 

6  . 

•  033 

•  3230 

7  ' 

.  030 

..  4020 

8  . 

1*26 

..  3700 

Mean  =  3512  grains. 


Warp  Threads  from  No.j 
doth  after  Bleaching, 

Onias 


Sa 


Lpu^  of 
'nnAd 


I 

■  o*3 

.-  4360 

2   . 

■  03 

...  3850 

3  • 

.  032 

...  3580 

4  . 

•  035 

...  4270 

5  . 

.  o'3 

."  35»o 

6  . 

.  0-28 

...  3960 

7  . 

-  037 

...  4600 

8  . 

.  0-32 

...  4060 

Mean  =  4035  grains. 


The  mean  of  the  determinations  of  the  strengths  of  the 
threads  from  the  three  pieces  before  and  after  bleaching  maj 
be  summarised  as  follows: — 


No.  I  cloth,  weft  threads 
No.  I  cloth,  warp  threads 
No.  2  cloih,  waq)  threads 
No.  3  clotli,  warp  threads 


Defore  Bleaching.  After  Bleacbfii^*. 

...  1714  grains.  ...  2785  grains. 

.  .  3140      »  •-  3920      » 

...  3407      f.  '■•  3708      ,, 

...  3512      „  ...  4025 

It  is  seen  tliat  in  two  cases  out  of  tlirce  the  ^varp  threads 
are  stronger  after  bleaching  than  before,  and  in  one  case  a 
little  weaker.  All  that  can  safely  be  concluded  from  these 
numerous  trials  is  that  the  tensile  strength  of  cotton  j^arn  is 
not  injured  by  a  careful  but  complete  bleaching,  and  probably 
it  may  be  strengthened  by  the  wetting  and  pressure  causing 
a  more  complete  and  effective  binding  of  the  separate  cotton 
hairs  or  filaments,  the  twisting  together  of  which  makes  the 
yam. 

The  piece  of  No,  i  calico  was  printed  with  black  and  acid, 
covered  with  purple  and  padded,  afterwards  dyed  and  treated 
for  madder  purple  and  lightly  starched.  In  this  state  twenty 
experiments  were  made  upon  the  strength  of  weft  and  war 
threads  taken  from  the  cloth  with  the  following  results: — 
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Twenty  Expiriments  on  Warp  and  Weft  Threads  frotn 
Printing  Cloth,  No.  /,  after  having  gone  through  all  the  Pro- 
cesses of  Bleaching^  Printings  Dyeings  &c.f  required  to  produce 
Madder  Purples. 


Warp  Threads.             | 

Weft  Threads. 

SV 

Thrnut 
lucbo*. 

Gnins 

roqalml  to 

break. 

No. 

LciUftli  of 
Threa.I. 
luchot. 

ip 

> 

...       03          • 

..      4340 

I 

...     0-34     . 

..     2450 

3 

...       03          . 

..      3000 

2 

...     o'34     . 

..     2000 

3 

...       032       . 

. .      4000 

3 

...     0-34     . 

..     4120 

4 

...     o'3       . 

••      3300 

4 

...     0*35     • 

"     ZZ^^ 

5 

...     03       . 

..      3400 

5 

...     030     . 

2300 

6 

...     03       . 

••      3300 

6 

...     030     . 

••     3340 

7 

...     0-3       . 

.•       3500 

7 

...     0-32     . 

..     2080 

8 

...     0-3       . 

..       3800 

8 

...     0-32  -  . 

..        220O 

9 

...     03       . 

••      3700 

9 

...     0-30     . 

2600 

10 

...     028 

••      3350 

10 

...     0-30     . 

..        2300 

Mean  =  3569  grains. 


Mean  =  2669  grains. 


If  these  figures  be  reliable,  we  must  conclude  that  between 
the  bleaching  and  the  finishing,  the  warp  threads  have  not 
only  recovered  the  strength  lost  in  the  bleaching,  but  have 
gained  something  more,  while  the  weft  threads  have  kept  very 
nearly  at  the  same  strength  that  they  shewed  after  bleaching. 

Effects  of  Mordants  upon  the  Tensile  Strength  of  Cotton. — 
It  is  well  known  that  the  late  Mr.  Walter  Crum  sustained  a 
theory  of  dyeing  which  attributed  all  the  phenomena  of 
colouring  fibrous  materials  to  physical  attraction  or  retention 
of  the  colour  by  the  fibres,  and  refused  to  consider  them  (cotton 
at  any  rate)  as  exercising  any  chemical  action  whatever  upon 
the  mordants  or  colours.  Besides  his  actual  demonstrations 
of  sections  of  cotton  hairs  and  other  arguments,  he  laid  some 
stress  upon  the  fact  that  wherever  there  was  chemical  com- 
bination and  subsequent  decomposition  by  the  action  of  other 
chemical  agents  there  was  destruction  of  form  or  disintegra- 
tion; but  if  the  so-called  combination  of  alumina  or  iron  with 
cotton  be  destroyed  by  removing  tlie  iron  or  alumina,  the 
cotton  does  not  dissolve  or  fall  to  powder,  or  sufl'er  any  visible 
change  whatever.  This  always  struck  me  as  a  strong  argu- 
ment against  the  chemical  theory  of  dyeing,  and  one  which 
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might  be  explained  away  but  not  refuted.  Tn  other  places 
expressed  doubts  as  to  its  apph'cability  as  well  as  to  its  exact- 
ness, for  at  one  time  I  had  tlie  responsibility  of  the  discharging 
of  all  the  spoiled  pieces  on  a  large  printworks,  and  was  often 
troubled  with  soft  and  tender  pieces  coming  up  with  sound 
ones  in  the  same  partie,  having  all  gone  through  the  same 
process;  and  it  seemed  clear  to  me  that  though  cotton  might 
not  be  visibly  changed  by  being  mordanted  and  unmordantcd, 
that  there  was  a  change  which  affected  its  strength.  The 
following  experiments  were  made  to  obtain  if  possible  some 
exact  information  upon  this  point.  The  cloth  experimented 
upon  was  some  which  had  been  printed  by  block  in  broad 
stripes  with  several  mordants,  and  was  such  as  is  used  in  testing 
the  strength  of  dyestuflfs  on  the  small  scale.  It  had  been 
long  printed  and  cleansed  ready  for  dyeing.  In  the  first  of 
the  following  determinations  of  tensile  strength  the  method 
employed  was  to  submerge  the  cloth,  parts  of  which  were 
mordanted  and  parts  uiimordanted,  in  dilute  hydrochloric  acid 
until  the  mordants  were  nearly  all  dissolved  out,  then  washed 
well  to  free  the  cloth  from  acid.  Threads  were  then  drawn 
from  the  mordanted  parts  and  their  strength  tested  against 
an  equal  number  of  threads  taken  from  contiguous  non- 
mordanted  portions. 

Strength  of  Threads^  Warp  and  Weft.frmn  frcn-mordant^d 
parts  of  Calico  zu/tere  the  Mordwit  had  been  Dissolved  out  by  Acid, 


Warp  Threads. 

Weft  Threads. 

Length  of 

Grains 

Length  ol 

Grains 

\*0. 

l-farOAfL 
Inches. 

rayitred  to 

No. 

Thxcod. 
InobiM. 

nynilrrd  to 

1 

...     o-j 

..       4860 

I 

...      0-32      . 

■        1770 

3 

...    03 

..       4630 

2 

•  •      ^11      . 

2600 

5 

...     o-aS 

••       2350 

3 

...      0-35       . 

..        2270 

4 

•■•     o'35 

..       2320 

4 

...      035      . 

..        1S70 

5 

...     030 

•       3030 

s 

...      0*30      . 

..        2450 

6 

...     032 

••       3380 

6 

...      0-30      . 

2250 

7 

...     033 

..       3700 

Mean  =.  2201 

grains. 

8 

...     0-3 

..       3160 

9 

...     0-3       . 

..       2260 

to 

...     03       , 

..       3810 

• 

Mean  =  3450  grains. 
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Strength  of  Warp  and  Weft  Threads  from  the  same  Piece 
of  Calico  wftere  tlure  had  been  no  Mordant, 


Warp  Threads. 

Length  of              Ortlni 
B^o.              ThrauL             leqalnd  to 
Inchfli.                 Irak. 

No. 

Weft  Threads. 

Length  of              Omini 
Thread.             required 
Inches.                break. 

1  ...      0-32 

2  ...      0-32 

3  ".     0-39 

...    3330 
...     3280 
...     3860 

I 
2 

3 

...      0-25       ...      2950 
...      0-275    ...      3870 
...      0-33      ...      2520 

4     ...     0*30 

...     3400 

4 

...     o*3       ...     2920 

5     ...     028 

...     3100 

S 

...     0-32     ...     2i8o 

6  ...     035 

7  ...     038 

8  ...     0-30 

..     4270 
..     4190 
...     4050 

6     ...     0*27     ...     3000 
Mean  =  2906  grains. 

9     "•     o'3S 

■     4350 

10     ...     0-3S 
Mean  =  3715 

..     3320 
grains. 

These  results  shew  that  the  iron-mordanted  threads  of  the 
warp  have  suffered  a  diminution  in  strength  of  about  7  per 
cent,  and  those  of  the  weft  a  diminution  of  23  per  cent.  The 
experiments  were  repeated  upon  a  different  piece  of  cloth,  but 
similarly  printed  in  broad  stripes,  and  in  the  following  tables 
there  is  given  the  strengths  of  threads  from  the  mordanted  and 
unmordanted  parts  after  the  cloth  had  been  dyed  in  garancine 
and  then  treated  with  dilute  acid  to  remove  the  mordant,  the 
colouring  matter  in  great  part  being  left  in : — 

Stretigth  of  Warp  Threads  from  Mordanted  and  Unnwr- 
danted parts  of  a  Piece  of  Calico  after  treatment  xvith  Acid, 


No. 

Bed  Mordant 

Unmordanted. 

Na 

Black  Mordaut.    1 

Jnmordant 

I 

...       1600      . 

..       1510           ' 

I 

.       1480      ... 

2700 

2 

...        2220 

2050           ' 

2 

.       2400      ... 

2320 

3 

...        I9IO       . 

..      2400 

3     • 

.       1660      ... 

1730 

4 

...        2100        . 

..       2250 

4     . 

.       1590      ... 

2400 

5 

...        2140 

..       2020 

5     . 

.       1440      ... 

2040 

6 

...        1530       ■ 

..       1440 

6     .. 

.       1470      ... 

1810 

7 

...        1680       . 

..       2080 

7     •• 

.       1380      ... 

2500 

8 

i960       . 

..       1830 

8     .. 

.       1660      ... 

2140 

9 

...        1880       . 

..       2230           ^ 

9     ■• 

.       1760      ... 

2320 

10 

...   •2040 

2320           ' 

10     . 

.       1470      ... 

2640 

Mean  1906  grs.  Mean  2013  grs. 


Mean  1631  grs.  Mean  2260 grs. 
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There  are  two  columns  for  unmordanted  threads,  because 
the  red  and  black  stripes  being  several  inches  apart  I  thought 
it  possible  there  might  be  a  change  in  the  warp  at  that  dis- 
tance, and  therefore  took  ten  contiguous  threads  lying  along- 
side each  of  the  mordants. 

In  this  case  the  alumina-mordanted  threads  suffer  a  dimin- 
tion  of  strength  of  6  per  cent,  and  the  iron-mordanted  threads 
a  diminution  in  strength  equal  to  28  per  cent.  I  was  desirous 
to  make  some  experiments  upon  single  cotton  hairs  taken 
from  the  threads,  and  the  few  experiments  in  the  following 
table  were  made  in  consequence: — 

Strength  of  Single  Hairs  of  Cotton  taken  from  Alordantid 
and  Unmordanted  Warp  Threads  of  Calico  after  treatment  bf 
Acid. 


Mordanted  Hairs. 

nmnordanted  Hairs. 

a  I  6o'o 

grains. 

No.  I  

76*1  grains. 

2  60-5 

ii 

2 

795       " 

3  io>"4 

ft 

3  

86-6       „ 

4 657 

n 

4 

S7*«       i> 

5  57-1 

ft 

5  

585       » 

6  42*8 

tt 

Mean  = 

7 1  6  grains. 

7  404 

„ 

8 890 

»» 

Mean  =  64  6  grains. 

These  shew  a  loss  of  strength  in  the  mordanted  hairs 
equivalent  to  nearly  10  per  cent.  I  did  not  pursue  these 
experiments  upon  tlie  single  hairs  any  further,  for  I  found 
some  were  not  dyed,  and  some  only  partly  dyed,  so  that  it 
was  evident  the  mordant  itself  had  not  actually  penetrated 
to  every  hair.  I  then  proceeded  to  mordant  some  cotton  in 
the  wool  to  try  the  experiments  upon  hairs  more  satisfactorily. 
Before  leaving  these  thread  experiments  I  may  say  that  they 
represent  about  the  extreme  case  of  mordanting  which  can 
happen  in  calico  printing;  being  printed  by  block  the  mordant 
is  driven  quite  through  the  cloth,  and  the  tlireads  consequently 
saturated  with  it.  The  red  and  black  mordant^  were  the 
strongest    in  use,   being   intended   for  dyeing    the    darkeit 
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colours,  and  they  had  been  upon  the  cloth  at  least  twelve 
months. 

Cotton  Mordanted  in  t/u  Wool, — To  ensure  a  thorough  mor- 
danting of  the  cotton  for  my  experiments  I  saturated  parcels 
of  New  Orleans  cotton  with  commercial  acetate  of  iron  and 
commercial  acetate  of  alumina,  expressed  out  the  excess  of 
liquid,  dried  the  cotton  at  a  gentle  heat,  and  left  it  twenty-four 
hours  in  warm  and  damp  air.  Afterwards  washed  each  parcel 
well  in  lukewarm  water  to  remove  unattached  mordant,  and 
dried.  Then  to  remove  the  mordant  I  digested  portions  in 
dilute  hydrochloric  acid,  taking  care  to  digest  some  of  the 
original  cotton  in  the  same  acid,  so  that  if  the  acid  itself  had 
any  effect  it  might  not  invalidate  the  results,  The  mordant 
ha\ang  been  removed,  the  cotton  was  carefully  washed  and 
dried.  The  following  tables  give  the  results  of  thirty  experi- 
ments upon  the  cotton  hairs: — 

Strength  of  Single  Hairs  of  Cotton  Unmordantcd  and  Mor- 
danted with  Acetate  of  Iron  and  Alumina  after  Treatment  xvith 
Acid  to  remove  tfte  Mordant. 


ITumortUnteti. 
Omiss. 


BTa 

I 

2  ... 

3  ••• 

4  ... 

5  •• 

6  ... 

7     "0'4 

8     83'3 

9     i38'6 

10     1 66*3 

Mean  ^  143*9 


Alumina 

MonUnt 

Onlns. 


Iron  VonlauL 
Grains. 


I081 
48-1 

80-9 


205*2  

1790  

iiy-i  

I45'2  52-8 

"247  

1595  


^H  0     1595     151-4 

^H  7     "0'4     94*8 

^H  8       83*3       I22'8 

^^B  9     138*6     8o'9 

^V         10     i66'2     134*2 

Mean  =  94*1 
The  iron-mordanted  cotton  has  lost  nearly  33  per  cent,  and 
the  alumina-mordanted  cotton  nearly  35  per  cent  \\\  strength. 
So  far  as  these  experiments  go,  then,  it  seems  demonstrated 
that  in  the  act  of  mordanting  and  unmordanting  cotton  the 
fibre  suffers  a  very  appreciable  loss  in  strength,  but  whether 
this  points  to  a  chemical  combination  or  not  I  shall  not  now 
stop  to  enquirCi  since  many  other  facts  and  experiments  can 


105*3 

57'i 

107*6 

647 

66*6     133*8 

, io6'6 

1438 

94'3 

112*8 

53*3 

Mean  =  96*8 
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be  brought  to  bear  upon  that  question  which  deserves  separate 
consideration. 

Strength  of  Gun  Cotton, — Gun  cotton  is  perhaps  the  only 
unquestionable  chemical  combination  into  which  cotton  enters 
without  change  of  form,  and  it  is  interesting  to  ascertain  how 
its  tensile  strength  is  affected.  Some  New  Orleans  cotton 
was  treated  with  a  mixture  of  sulphunc  and  nitric  acids  in  equal 
volumes.  The  resulting  gun  cotton  was  of  the  variety  that  is 
soluble  in  alcoholised  ether,  it  had  gained  ^  per  cent  in 
weight  and  burned  pretty  well  but  rather  slowly.  I  ascer- 
tained the  lengths  of  the  hairs»  and  found  upon  twenty 
measurements  the  mean  only  differed  from  that  of  twenty 
hairs  before  treatment  by  one  thousandth  of  an  inch,  which 
is  within  the  limits  of  error,  and  consequently  the  length  of 
the  hairs  may  be  said  not  to  be  aft'ected.  In  the  following 
tables  the  measurements  and  the  results  of  the  breaking  of 
twenty  hairs  are  given. 

LengtJis  of  Twenty  Hairs  of  New  Orleans  Cotton  ivlien  c/ian^ 
into  Gun  Cotton. 


3 

3 

4 
5 


laehca. 

o'90 
085 

0*90 
085 


6 

7 
8 

9 
10 


1*10 

I '00 

0'8o 


II 

12 

'3 

14 

15 


IbcboL 

X'OO 

105 

0-85 

1*00 

0.90 


No. 
16 

»7 

18 

«9 

30 


InclMft. 
X'SO 

1*20 
I '20 
1*1 

I"0 


Breaking  Weights  of  Ten  Hairs  of  Gun  Cotton  made  from 
New  Orleans  Cot0H. 


LongUU' 

0-is 

0'Z3 

013 
O'll 

o"i3 


BrvaldDg 
weight. 

OnUDA. 

lOO'S 

733 

107*1 

73'3 


6 

7 
8 

9 
10 


LcDfUu. 

0*X2 
Oil 

0*13 

013 

0*17 


BnaUng 

OnJtM. 

500 

II2'9 

1 00 '9 

IU'3 
74'3 


Mean  =  85*4  grains. 
The  same  cotton,  according  to  the  experiments  detailed  ii 
preceding  paper,  had  a  mean  strength  of  1381  grain. 
The  results  shew  that  there  is  a  diminution  of  strength  to" 
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^e  extent  of  38  percent,  in  the  gun  cotton.  My  experiments 
have  not  been  carried  beyond  this  one  sample,  but  I  think  it 
very  likely  other  samples  differently  prepared  may  shew  some- 
what different  results. 

Mercerised  Cotton. — The  fact  that  cotton  undergoes  a  change 
in  dimensions,  and  acquires  a  greater  tensile  strenth  by  treat- 
ment with  concentrated  solution  of  soda  is  well  known,  and  its 
application  has  been  practised  and  applied  by  its  discoverer, 
the  late  Mr.  John  Mercer.  I  treated  some  New  Orleans  cotton 
with  a  solution  of  soda,  sp.  gr.  1250,  and  made  some  experi- 
ments upon  the  strength  and  length  of  the  hairs,  which  are 
given  vc\  the  following  tables. 

Length  of  Twettty  Hairs  of  New  Orleans  Cotton  after  Treat- 
fnent  with  Soda. 

No.         Itichea.  No.         Incites.  Na 

6  ...  o'8^         II   ...  o'9  16 


Ko. 
I 

3 

3 

4 
5 


o'75 
080 
065 

>*05 
o'9o 


7 

8 

9 
10 


Itichea. 
085 

0*90 
0.95 


12 
14 

»5 


o'95 
070 
I -OS 
085 


17 
iS 

19 

30 


Inches. 

o*8 
07 

I'O 

0-9S 

090 


Breaking  Weights  of  Ten  Hairs  of  Neiu  Orleans  Cotton  after 
Treatment  wth  Soda. 

I  No.  GraUw. 

I  I428 

2  I26-2 

3  195'* 


No. 
I 

3 

3 

4 
5 


N'o. 

6 

7 

8 


OmloB. 
171-4 

»39*o 
153*3 
133*8 
146*6 


M5'2  9    

1876        10    

Mean  =  154-1  grains. 
The  mean  length  of  twenty  hairs  before  treating  with  alkali 
was  found  to  be  0996  inch,  the  contraction  therefore  amounts 
to  O"  1 39  inch,  or  about  1 5  per  cent.  The  mean  strength  before 
treatment  is  1381  grains,  an  increase  of  i6grains  having  taken 
place,  or  nearly  12  per  cent. 

It  may  be  objected  to  these  conclusions  that  the  matters 
upon  which  the  experiments  were  made,  whether  single  hairs 
of  cotton  or  spun  yam,  are  themselves  so  unequal  in  strength 
in  different  parts  that  no  precise  knowledge  can  be  acquired  in 
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this  direction,  and  the  labour  has  consequently  been  thrown 
away.  I  do  not  tl^ink  so,  for  though  I  frequently  paused  in 
the  course  of  experimenting  upon  these  ungrateful  matters, 
and  asked  whether  it  was  worth  continuing,  I  was  encouraged 
by  finding  that  there  was  a  certain  amount  of  reliance  to  be 
placed  upon  the  results.  Ten  experiments  gave  a  mean  which 
could  be  used  with  safety,  for  if  a  second  and  a  third  series  of 
ten  were  made,  the  mean  of  different  series  were  found  to  be 
the  same.  Until  wc  have  further  light  upon  these  matters  I 
shall  believe  that  the  experiments  here  detailed  do  correctly 
indicate  the  conclusions  drawn. 


2.     Materials  for  a  History  of  Textile  Colouring,  No. 


In  the  year  1844,  M.  Isaac  Koechlin,  of  Loerrach,  i 
Grand  Duchy  of  Baden,  presented  a  quarto  manuscript  of 
300  pages  to  the  library  of  the  Industrial  Society  of  Mul- 
house.  This  manuscript,  which  is  a  valuable  record  of  the 
earliest  days  of  calico  printing  in  Switzerland,  was  written  in 
French  by  M.  Jean  Ryluner,  of  BAle.  It  was  commenced  in 
1766,  and  the  last  dates  in  it  are  1783.  M.  DoUfus-Ausset 
printed  the  manuscript  in  the  second  volume  of  his  work 
entitled  "Materiaux  pour  la  Coloration  des  Etoffes,"  which 
appeared  in  1865,  and  from  this  publication  we  make  the 
extracts  which  follow. 

In  a  brief  sketch  of  the  history  of  calico  printing  which 
precedes  an  account  of  his  own  family,  the  writer  says  that 
the  Dutch,  and  their  neighbours  of  Bremen  and  Harabuig, 
were  the  first  to  make  prints  in  Europe,  and  had  a  large 
business ;  their  styles  seldom  consisted  of  more  than  two 
colours,  red  and  black,  which  were  called  Patnas,  and  single- 
coloured  reds  and  purples  called  Surates,  from  the  names  of 
places  in  India  where  similar  goods  were  previously  obtaii 
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The  European  printed  goods  being  much  cheaper  than  the 
imported  Indian  goods,  were  in  great  demand,  so  that  the 
printworks  in  Amsterdam  increased  greatly  in  number.  It  is 
remarked  that  the  Germans  did  not  take  up  this  business,  for 
the  Dutch  made  a  secret  of  tlieir  processes,  and  it  was  thought 
for  a  long  time  that  it  was  a  most  diflicult  art,  and  that  no 
one  could  succeed  in  it  who  had  not  been  initiated  in  its 
mysteries.  It  appears  that  the  cotton  printed  upon  was 
mostly  of  Indian  manufacture,  which  was  imported  into 
Holland  in  the  bleached  state,  and  the  printers  worked  for 
merchants  who  purchased  the  calico  and  indicated  the  design 
required,  the  printers  being  paid  so  much  per  piece,  according 
to  the  number  of  colours  in  the  design. 

There  were  at  this  time  (about  the  year  1700),  three 
commercial  firms  at  Neufchatel,  Schafesheim,  and  BAle,  who 
did  an  extensive  business  in  Indian  goods,  and  they  were  in 
the  habit  of  sending  to  Holland  to  purchase  cloth  and  get  it 
printed.  One  of  these  firms,  Emmanuel  Rhyiner's  Widow, 
and  Co.,  placed  a  relative,  Samuel  Rhyiner,  the  father  of  the 
writer  of  the  manuscript,  in  a  house  of  business  at  Amsterdam, 
to  acquire  a  knowledge  of  trade,  and  at  the  same  time  to  act 
as  their  agent.  The  firm  of  Fzesch,  in  which  Samuel  Rhyiner 
was  occupied,  acted  as  agents  for  many  foreign  houses,  who 
bought  prints  through  them;  this  gave  him  dally  opportunities 
of  being  in  the  printworks,  and  of  acquiring  a  knowledge  of 
tlic  manufacture.  The  author  supposes  that  similar  circum- 
stances enabled  tlie  other  two  Indian  merchants  mentioned 
above  to  set  up  small  printworks,  for  in  the  year  17 16  or 
1717,  there  were  places  in  existence  respectively  at  Neufchatel, 
Schafesheim,  and  Bdle,  for  printing ;  the  first-named  works 
printed  goods  in  many-caloured  designs,  the  others  in  single 
colours  only. 

These  establishments  were  on  a  very  modest  scale;  that  of 
the  Rhyiners'  consisted  of  a  field  for  bleaching,  in  which  was 
constructed  a  small  wooden  house,  and  there,  with  three  or 
four  tables  and  a  capital  of  6,000  francs  (£240)^  they  printed 
sufficient  for  their  own  trade  in  Indian  goods,  the  annual  sale 
price  of  which  amounted  to  30,000  francs,  of  which  the  value 
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of  the  prints  amounted  to  7.500  francs.  The  work 
increased  in  size,  and  in  1752  the  firm  confined 
entirely  to  printing.    The  author  sa>'S — 

*'  The  demand  for  prints  was  very  targe,  and  if  at  tt 
for  thirty  years  ailer^'anU^  the  business  had  been  pushed,  great 
fortunes  might  have  been  made.  But  our  predecessors  vere  salisfied 
with  moderate  advantages,  did  not  care  to  trade  upon  bonoired 
money,  and  were  very  cautious  in  giwng  credit,  satisfying  themsehres 
with  a  modest  and  not  a  brilliant  fortune.  The  purchasers  wailed  i^mki 
them,  they  had  the  choice  of  their  customers,  and  dictated  the  credit 
they  would  allow,  they  made  their  own  prices,  and  altogether  it  may 
be  said  that  this  trade  was  the  best  existing.  They  primed  chiefly 
upon  common  cloth,  but  also  upon  Indian  cloth,  which  was  printed  in 
several  colours;  the  cas)'  sale  caused  a  disregard  for  improvement, 
for  everything  could  be  disposed  of.  It  was  only  at  Neufchatel  that 
tJie  printers  sought  to  combine  glory  with  profit,  and  to  make  goods 
imitating  the  English  and  Indian  prints  ;  for  the  English  had  closely 
followed  the  Dutch  in  printing,  and  soon  surpassed  their  teachers  ^ 
excellency." 

The  author  regrets  that  the  Swiss  were  not  more  enter- 
prising and  did  not  extend  their  production,  for  there  were  not 
prints  enough  to  meet  the  demands.  He  says  that  in  171 
Rh>nners  sold  80,000  francs  worth. 

**  If  at  this  time  we  had  accepted  borrowed  capital,  and  extendi 
our  business,  we  should  liave  made  a  fortime,  and  prevented  the 
establishment  of  works  in  Mulhouse.  The  Mulhousiens  finding  in 
their  towTi  a  crowd  of  print  buyers  who  were  always  complaining 
that  they  could  not  get  supplied  at  Bale,  and  knowing  also  that 
money  was  abundant  in  Switzerland,  and  worth  no  more  tlun  aj^ 
per  cent.,  took  advantage  of  these  circumstances.  Koechlin  and 
Schmalzer,  two  Mulhousiens  without  capital,  established  the  first 
printworks  at  Mulhouse  with  money  which  they  obtxiined  at  Bale  at 
5  and  6  per  cent,  and  were  so  successful  that  others  soon  followed 
them.  DoUfus,  Anthts,  Hofer,  Rislcr,  and  others  established  works, 
and  at  this  day  (1750),  there  are  in  this  little  town,  sixteen  print- 
works, and  more  than  500,000  francs  of  capital  lent  by  residents 
of  Bftlc." 
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Mulhousc  at  this  date  was  a  republic,  and  not  commercially 
a  part  of  the  French  kingdom ;  the  French  were  the  largest 
purchasers  of  prints;  complaint  was  made  that  the  trade  of 
Rouen  suffered  by  the  importation  of  prints,  and  so  heavy  a 
duty  imposed  upon  them  by  the  French  government  that  it 
was  impossible  for  the  cheaper  kind  to  bear  it.  Smuggling" 
was  established  on  the  frontier,  and  though  some  of  the  finer 
prints  passed  through  the  custom  house,  the  ordinary  goods 
had  forged  seals  attached,  and  the  professional  smugglers 
undertook  to  convey  them  into  France,  at  first  for  six,  and 
aftcnvards  for  three  livres  per  piece,  the  legal  duty  being 
fifteen  livres  per  piece.  But  smuggling  became  unprofitable 
after  a  while,  and  the  Swiss  continuing  to  produce  low  class 
prints  found  themselves  shut  out  of  France.  The  Mulhousiens 
gradually  gave  up  making  the  lower  qualities,  and  confined 
themselves  to  many-coloured  prints  on  fine  calico,  which  were 
well  executed  and  could  pay  the  heavy  French  duty,  and  are 
said  to  have  had  a  prodigious  trade.  The  Swiss  mean- 
time pushed  their  lower  class  of  goods  in  other  directions,  and 
the  author  says  not  without  reason  : 

"It  is  astonishing  that  a  comer  of  the  earth  which  produces  no  raw 
roaterial,  nor  anything  else  retjuired  for  ils  manufaclurers,  should  make 
nearly  all  other  countries  Uibutary  to  it  for  so  iraportant  a  production; 
for  besides  the  trade  in  ribbonSj  bonnetry,  paper,  linen  and  hemp 
cloths,  silks,  &c,  it  is  reckoned  thai  in  13eme  and  Toggenburg  half 
a  million  of  pieces  are  annually  printed.  The  labour  of  a  piece  is  set 
down  as  follows : — 

I  Spinning 3  fr. 

L Weaving i  „ 

^^^^h  Ordinary  Printing 3  „ 

^^^^V  Manufacturer's  profit 2  „ 

^^  o  fr 


00. 
50- 

23. 

25- 


97c. 


which  for  500,000  pieces  shews  a  gain  of  4,985,000  francs." 

Further  on  it  is  remarked  that  the  cost  of  printing  for 
superior  styles  is  as  high  as  9  francs  per  piece;  but,  as 
might  be  expected  from  M.  Rhyiner*s  lament  for  the  good  old 
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times  of  his  father  in  1716,  he  finds  the  state  of  affairs  In  1760 
very  indifferent  The  simplicity  of  life  and  rigid  frugality  of 
the  Swiss  workman  made  him  at  one  time  the  cheapest 
labourer  in  Europe;  but  things  were  changed  in  1760,  and 
only  in  the  villages  was  labour  low  enough  to  enable  the  manu- 
facturers to  maintain  their  adNrantages  in  foreign  markets. 

''But  the  luxury  of  the  towns  is  gradually  gaining  upon  the  country 
people,  and  will  soon  bring  them  down  to  a  level  with  their  competi- 
tors. As  to  the  manufactures  va  towns  things  have  quite  a  new 
complexion,  and  the  Switzer  who  in  the  past  inculcated  economy  by 
example  now  gives  lessons  in  extravagance.  From  the  &rst  of  the 
merchants  down  to  the  lowest  of  the  labourers  each  one  lives  beyond 
his  means,  and  spends  more  than  needful  upon  his  table,  his  clothing, 
and  his  dwelling;  along  with  that  the  assiduous  attention  to  woHc  is 
nearly  altogether  gone.  In  France  and  elsewhere  the  working  class 
is  not  nearly  so  corrupted  as  it  has  begun  to  be  in  Switzerland  .  . 
The  floating  capital  required  in  business  becomes  daily  greater  and 
greater  on  account  of  the  slowness  with  which  payments  are  made. 
Sales  are  made  at  nine  months  terms,  and  the  capital  only  returns 
upon  an  average  in  fifteen  or  eighteen  months.  The  time  the  cloth 
is  on  hand  in  the  winter,  before  it  can  be  put  into  work,  the  time 
necessary  in  the  manufacture,  and  the  time  the  goods  remain  in  the 
warehouse  before  they  are  sold  consume  in  interest  the  profit  to 
which  the  manufacturer  has  a  right  We  have  invested  in  Oiis 
business  a  sum  of  500,000  francs,  and  our  yearly  salcis 
amount  to  180,000  francs,  hardly  the  third  part  of  our 
Twenty  per  cent,  upon  the  cost  is  reckoned  as  the  sale  price,  but 
sales  are  often  made  at  15  per  cent,  which  only  yields  5  per  cent  on 
the  gross  capital  From  this  it  can  be  Imagined  how  those  contrive 
who  manufactiu"e  and  trade  upon  borrowed  capital,  for  even  those  who 
possess  money  have  to  learn  to  economise,  especially  on  account  of 
bankruptcies,  which  lake  away  still  another  portion  of  the  profits. 
The  cheaper  prints  are  those  which  yield  least  return  and  require  the 
largest  capital,  but  the  demand  for  them  is  more  regular,  and  the  risk 
of  sale  not  so  great  This  is  why  the  Bile  printers,  who  work  upon 
their  own  money,  have  kept  to  that  branch,  while  the  Mulhouse 
printers  have  abandoned  it.     However,  the  sale  for  common  prints 
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can  only  be  general  when  their  price  is  moderate;  the  demand  exists 
on  the  single  ground  that  it  is  impossible  to  find  any  other  material 
witli  whitii  clothing  can  be  so  cheaply  inade." 

M.  J.  Rhyiner  frequently  alludes  to,  and  cordially  praises 
the  skill  of  the  English  calico  printers.  Such  testimony  to  the 
excellence  of  printing  in  England  at  so  early  a  date  as  17 16 
to  1760.  as  is  contained  in  the  following  extract,  if  not  quite 
salisfactoiy  is  at  least  interesting. 

*'It  was  reserved  for  the  English  to  attempt  an  imitation  of  the 
best  Indian  work  in  prints,  and  to  arrive  at  a  degree  of  perfection 
which  one  would  have  thought  impossible.  All  the  world  knows  this 
people,  whose  industry  and  plodding  patience  in  overcoming  every 
kind  of  difficulty  exceeds  all  imagination.  This  nation  cannot  flatter 
itself  with  having  made  many  discoveries,  but  it  may  glory  in  having  per- 
fected all  that  has  been  invented  by  others;  whence  the  saying,  Uo  have  a 
prrfect  thin^  it  must  be  invented  in  Prance  ami  toorked  out  in  England.* 
If  the  English  have  not  been  able  to  make  their  prints  so  perfect  in 
fastness  of  colour,  because  they  have  not  the  drugs,  they  at  least 
surpass  in  the  elegance  of  their  designs,  and  the  neatness  of  their 
execution.  They  have,  moreover,  the  advantages  of  making  their 
prints  upon  linen,  which  renders  them  more  durable. 

When  it  was  seen  from  the  English  prints  that  it  was  possible  to 
make  them  in  these  countries  of  an  excellence  approaching  to  those 
of  Indian  manufacture,  the  attempts  to  imitate  them  became  general. 
Holland,  France,  Germany,  and  Switzerland  set  to  work  with  more  or 
less  success,  but  none  of  them  could  equal  the  English,  who  main- 
tained in  this,  as  in  all  other  manufactures,  that  superiority  which 
results  from  their  accuracy,  and  patience.  However,  Holland  and 
Switzerland  went  far  beyond  France,  and  the  pieces  which  have  been 
printed  in  Switzeriand  with  all  possible  care  did  not  differ  much  from 
English  work." 

In  another  part  of  the  manuscript,  the  author  defines  in 
what  particulars  the  English  are  superior  to  the  Swiss  and 
other  nations  in  the  year  1760.  One  of  the  principal  reasons 
why  the  English  work  was  not  more  nearly  approached  in  the 
previous  epoch,  was  the  belief  general  on  the  continent  that 
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they  employed  different  methods  of  printing,  and  drugs  un* 
known  to  others.  Acting  upon  this  idea,  time  was  wasted 
following  up  a  false  track ;  but  at  length  it  was  found  that 
English  methods  and  materials  were  essentially  the  same  as 
those  used  abroad,  but  applied  with  more  skill,  more  exactness 
and  precision.  In  1760,  the  English  were  unapproachable  in 
their  plate  work,  printed  from  engraved  copper ;  the  subjects 
being  frequently  pastoral,  and  containing  human  and  animal 
figures.  M.  J.  Rhyiner  says  that  the  only  thing  they  were 
short  of  for  this  style  was  to  know  how  to  thicken  the  mor- 
dants so  as  to  work  from  engraved  plates;  time  would  give 
them  the  secret  which  the  English  themselves  had  only  known 
a  few  years.  In  concluding  this  part  of  his  subject,  tlie  author 
says  that  the  productions  of  Scheule,  of  Augsbourg,  are  an 
exception  to  his  general  remarks,  for  they  surpass  those  of  the 
English  even  in  the  finish.  ^H 

Under  various  heads,  the  author  then  gives  a  sort  of  treatis^^ 
upon  the  practical  part  of  calico  printing.  It  is  impossible  to 
read  a  page  without  feeling  convinced  that  the  writer  was  not 
only  perfectly  acquainted  with  what  was  then  knowT.  upon 
the  manufacture,  but  that  he  knew  a  great  deal  more  than 
was  known  to  some  authors  who  wrote  fifty  or  a  hundred 
years  after  him.  There  is  an  air  of  decision  combined  with 
modesty  and  candour  in  his  observations  upon  work  and  work- 
men, which  indicate  a  thoroughly  practical  and  experienced 
printer,  who  had  learned  in  the  only  school  that  can  really 
teach  anything  worth  communicating  to  others,  that  is,  in  tlie 
manufactory  itself.  The  English  language  is  very  deficient 
in  treatises  upon  dyeing  and  printing  written  by  practical 
men,  and  in  the  few  books  of  this  kind  which  do  exist, 
the  writers  prefer  to  enlarge  upon  scientific  points  which  they 
do  not  well  understand,  and  confine  their  practical  part  to  a 
bare  routine  of  processes,  of  weights  and  measures,  temper- 
atures and  strengths,  with  no  attempts  at  generalization,  or 
broad  views  of  the  subject  Perhaps  even  this  is  preferable 
to  the  treatment  which  practical  dyeing  and  printing  receives 
at  the  hands  of  some  writers  of  the  scientific  class  ;  with  litde 
aptitude  to  seize  the  salient  points  of  a  manufacture  strange 
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to  them,  tliey  have  less  modesty,  and  pretend  to  understand 
and  generalize  things  which  no  one  understands  and  no  one 
can  generalize,  and  hide  their  scanty  knowledge  of  practice 
in  a  cloud  of  false  theory,  which,  while  it  seems  to  convince 
and  satisfy  them,  instructs  nobody,  and  advances  nothing. 
There  have  not  been  many  in  the  trade  who  could  have 
written  so  plainly  and  so  correctly  as  M.  J.  Rhyiner  has  done. 
As  the  manuscript  was  not  printed  until  a  hundred  years  after 
it  was  commenced,  it  is  doubtful  whether  it  was  intended  for 
publication  or  not  Its  tone  would  lead  to  the  belief  that  it 
was  composed  for  the  instruction  and  direction  of  some 
younger  member  of  his  firm  ;  it  is  so  cantiid  and  straight- 
fonvard  in  its  language,  and  exposes  so  plainly  and  familiarly 
the  duties  and  the  faults  of  certain  positions  in  a  works,  tliat 
it  seems  more  fitted  for  private  perusal  than  for  general 
criticism.  We  give  as  an  example  what  he  says  about  the 
*coloriste'  which  designation  lias  nearly  the  same  meaning  in 
this  manuscript  as  colour  mixer  in  English. 

"The  quxilities  required  for  this  occupation  are  very  various.  Con- 
sidered from  a  proper  point  of  view,  the  individual  ouglil  to  have  an 
extensive  theoretical  knowledge  of  general  chemistry,  and  the  kind  of 
work  with  which  he  is  immediately  concerned,  as  of  the  nature  of 
the  effect  ai^d  the  composition  of  colours.  He  ought  to  have  con- 
firmed his  knowledge  by  long  practice,  and  have  constructed  from  his 
experience  a  safe  and  regular  system  according  to  which  his  work 
should  be  conducted.  But  such  a  colourist  would  be  a  phenomenon ; 
at  least  no  such  person  has  made  his  appearance  in  our  country. 
Our  colourists  are  for  the  most  part  ignorant  machines  who  trust  to 
good  luck  without  knowing  why;  besides  that,  they  are  detestable 
mountebanks  who  strive  to  hide  their  ignorance  under  the  cover  of  a 
jargon  of  receipts  which  they  do  not  understand,  and  with  which  they 
are  perpetually  putting  their  employers  into  danger  and  expense. 
Numbers  of  these  knaves  spend  tlieir  lives  in  going  from  one  works 
to  another  trying  to  gain  the  confidence  of  their  employers,  to  whom 
they  promise  wonders,  which  for  a  time  satisfies  ihem,  during  which 
they  profit  all  they  can ;  and  when  they  see  that  confidence  in  their 
ability  is  declining  they  change  their  place  to  figure  elsewhere.    As  the 
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proper  regulations  of  a  works  are  simple  enough  it  is  not  ditticuii  lor 
ihem  to  leam  something,  but  they  always  want  to  correct  and  change 
until  at  *he  last  they  cannot  do  tlie  simplest  thing  with  certainUty. 
They  are  insane  enough  to  think  that  the  more  drugs  they  can 
into  a  colour  the  better  it  will  be.     Tlie  manufacturer  who  is 
erned  by  them  walks  like  a  blind  man. 

This  is  not  the  place  to  give  the  theory  of  colours,  which  belongs 
to  another  part.  We  shall  only  speak  of  the  duties  of  a  colourist 
working  under  a  master  more  enlightened  than  he  is,  and  who  only 
expects  from  him  that  he  is  able  and  will  carry  out  punctually  the  orders 
which  he  receives. 

I  would  require  of  such  a  man  that  he  should  be  able  to  read  and 
write  well,  that  he  should  be  docile,  not  self-opiniated,  industrious, 
and  possess  sufficient  intelligence  to  imderstand  the  reasons  which 
may  be  given  to  him.  This  granted,  such  a  man  would  know  that  be 
should  set  about  his  work  in  a  regular  manner,  so  that  one  might  be 
sure  of  obtaining  results  which  had  been  foimd  good.  He  should 
never  vary  in  his  methods,  give  scrupulous  attention  tliat  there  should 
be  no  difference  in  the  weights,  measures,  and  quality  of  the  ingre- 
dients he  uses;  keep  accurate  notes  of  the  way  in  which  each  colour 
was  made,  and  never  change  without  distinct  orders;  note  down 
exactly  the  results  of  trials  he  has  made;  be  attentive  to  the  changes 
which  he  may  notice  when  a  newly  recei>"ed  drug  has  been  employed, 
so  that  he  may  know  whether  it  is  good  or  not;  nor  neglect  any  of 
the  operations  prescribed  to  save  himself  trouble;  in  a  word  he  oug 
to  take  a  pride  in  being  exact  and  attentive. 

Generally  considerable  quantities  of  colour  are  made  at  once;  it 
ought  not  to  be  printed  without  tri.il.  The  effects  of  different  seasons 
should  be  attentively  watched;  very  hot  and  very  cold  weather  some- 
times produce  considerable  changes  in  colours.  Although  the  colourist 
may  not  be  well  versed  in  the  sciences  which  have  relation  to  colo 
he  can  by  force  of  experience  make  useful  observations,  for  insian 
upon  the  quality  of  the  different  drugs;  gums,  galls,  staicli,  and  other 
materials  vary  in  their  qualitj'  and  require  changes  in  the  receipts, 
some  cases  the  variations  can  be  delected  by  simple  inspection, 
others  tlie  results  of  trials  will  show  what  they  are.  Accoimt  should 
be  taken  of  all  these  things,  and  all  the  remarks  noted. 
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A  valuable  quality  in  a  colourist,  and  >\'ith  which  I  will  finish  this 
article,  is  that  he  should  be  trutliful,  and  not  strive  to  excuse  or  to 
deny  mistakes  which  he  may  have  made,  or  to  lay  the  blame  upon 
somebody  else,  for  by  this  reprehensible  conduct  he  misleads  the 
manager  in  his  efforts  to  correct  bad  results.  When  tlie  manager 
finds  something  wrong  in  the  prints  he  is  anxious  to  discover  how  it 
has  happened;  he  questions  the  workmen,  especially  the  colour  mixer 
and  the  dyer,  and  it  is  generally  found  that  the  fault  lies  with  one  or 
other  of  these  two;  but  if  each  lays  it  upon  the  other  ihe  manager 
does  not  know  how  to  act,  and  may  lose  lime  and  do  injury  by  work* 
ing  in  the  >\Tong  direction.  Instead  of  that,  if  a  fault  has  been 
committed  (which  might  happen  with  ail  care),  or  if  a  colour  is 
knov^'n  to  be  wrong,  and  the  reason  not  knouTi,  the  colourist  ought  to 
say  so,  that  the  cause  may  be  ascertained.  The  colourist  cannot 
be  too  strongly  impressed  with  this.  I  know  by  experience  that 
nearly  all  are  accustomed  to  offend  in  this  particular.  If  a  colour  is 
not  right  they  throw  it  away  and  try  another,  and  perhaps  tlirow  that 
away  also  without  saying  a  word,  aldiough  probably  the  error  could 
be  corrected  at  once.  It  is  evident  that  most  of  the  spoiled  pieces 
which  come  up,  sometimes  one  after  another,  are  owing  to  the  want 
of  honesty  in  these  people.  They  must  be  looked  after  as  much  as 
possible,  which  is  the  best  way  of  preventing  them  deceiving  us.  The 
proverb  is  here  very  true,  *'  Thcjamio^s  eye  makes  th€ fichis  fcrtiie.'^  * 

In  the  same  style  and  even  in  greater  detail  the  author  treats 
of  all  the  departments  of  a  printworks,  and  as  some  useful  data 
of  an  historical  nature  can  be  obtained  from  his  pages,  we 
shall  briefly  note  what  is  most  interesting. 

In  the  section  upon  the  choice  of  cloth  for  printing,  we  find 
that  linen  cloths  were  only  printed  in  England ;  calico  imported 
from  India  was  in  use  for  printing,  and  it  was  better  than  that 
made  in  Europe.  The  principal  supply  of  home  made  grey 
calico  was  from  Toggenbourg.  At  first  Cyprian  cotton  was 
used,  from  which  an  even  and  well  twisted  yarn  could  be  spun, 
but  that  kind  of  cotton  became  scarce,  and  cotton  from 
Salonica  Macedonia,  and  Smyrna  had  to  be  employed,  which 
being  shorter  in  the  staple  gave  an  inferior  cloth  with  a  velvety 

*  **L'oeU  da  mattre  cngrmisse  les  chftmps." 
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surface,  which  did  not  take  colours  so  well  as  the  Indian  calico? 
The  Indian  cloth  came  white,  but  strongly  sized  with  rice;  this 
had  to  be  removed  by  hot  water.  The  bleaching  of  the 
home  made  calico  consisted  in  several  boilings  with  alkalies 
and  crofting  on  grass,  generally  tliree  boilings,  three  times 
crofting,  and  washing  after  each  process.  Lime  and  some 
kinds  of  ashes  are  to  be  absolutely  forbidden  in  bleaching  as 
being  contrary'  to  all  colours;  souring  was  practised  by  some 
printers,  but  was  held  to  be  dangerous  and  not  always  useful 

In  the  section  upon  designs,  speaking  upon  the  size  of  the 
patterns,  the  author  says  they  should  be  large  enough,  so  that 
they  should  not  repeat  too  often  in  a  small  length  of  cloth. 
This  is  admitted  to  be  expensive,  but  it  is  for  excellence. 
"The  beautiful  English  prints  are  all  of  four  or  six  blocks,  that 
"is,  the  complete  design  is  composed  of  six  parts  which  fit 
•'together,  so  that  six  blocks  compose  a  single  pattern,  and  the 
"repetition  begins  only  at  the  end  of  six  blocks,  instead  of 
"each  block  containing  the  whole  desig^n  as  in  common 
"prints."  . 

The  section  on  block  cutting  gives  details  for  the  maki 
and  cutting  of  blocks,  which  are  made  with  pear  tree  wood 
The  use  of  pieces  of  old  hat  (felt)  to  fill  up  spaces  is  describ 
and  for  fine  points  and  lines  the  use  of  copper  wire  in  th' 
block  is  explained.     For  entering  the  colour  called   English     I 
blue  (pencil  blue)  the  block  is  to  be  cut  twice  as  deep  as  for     I 
other  colours,  because  this  colour  prints  thick  and  easily  chokes 
up  the  block. 

The  instructions  to  the  block  printer  and  his  tearer  are  ala^H 
minute  and  practical ;  careless  printers  are  reproved  for  thin^^ 
ning  down  their  colours  witli  water  instead  of  sending  to  the 
colour  mixer  for  proper  liquid,  and  also  for  putting  wet  cloths 
on  the  sieve  to  prevent  it  drying  up  in  the  night,  tlie  water  | 
gets  on  the  sieve  cloth,  and  the  first  calico  printed  is  pale  and  i 
uneven  on  that  account.  Of  course,  our  author  can  only  speak 
of  hand  printing,  nothing  else  then  existing. 

In  speaking  of  dyeing  and  clearing,  it  is  said  the  colou 

and  the  printer  give  the  soul  of  the  print,  it  is  the  dyer  who 

covers  it  with  a  body,  and  the  clearer  makes  the  ground  white 
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Tone  and  the  other.  Printing  is  only  a  preparation 
lor  dyeing.  The  next  process  is  to  remove  all  the  ingredients 
which  have  been  used  to  thicken  the  mordants,  so  as  to  remove 
everything  but  the  pure  salts  which  compose  the  real  mor- 
dants. This  is  done  by  frequent  washings  and  beatings,  and 
no  pains  must  be  spared  to  have  the  cloth  clean.  The  evil  effects 
of  a  badly  cleansed  cloth  going  into  the  dye  are  clearly  and 
correctly  described.  It  might  be  thought,  it  is  said,  that  too 
much  washing  would  remove  the  mordanting  salts  from  the 
cloth,  but  it  is  not  so,  they  adhere  by  their  angles  to  the  sur- 
face and  cannot  be  removed.  It  should  be  noticed  that  the 
use  of  cow  dung  and  hot  water  is  not  mentioned  in  the  process 
previous  to  dyeing.  There  is  nothing  peculiar  in  the  dyeing 
process;  the  clearing  of  the  white  grounds  is  efifccted  by  expo- 
sing the  goods  on  grass  in  a  moist  state;  if  the  whites  are  bad 
the  pieces  are  taken  up  after  six  or  eight  days  and  passed  in 
hot  water  mixed  with  cow  dung  or  bran^  and  after  being  washed 
again  laid  down  upon  grass.  It  is  said  that  sunshine  acting 
upon  dry  cloth  is  very  injurious  to  colours,  and  that  the  dew 
is  efficacious  in  bleaching  the  white  parts.  There  Is  no  men- 
tion of  the  use  of  soap  in  the  clearing  operations. 

In  block  printing  the  sieve  is  floated  upon  a  mucilage  made 
of  cherry  or  plum  tree  gum;  the  sieve  itself  is  a  square 
frame  2  or  3  inches  deep,  over  which  is  stretched  fine 
cloth,  which  on  the  underside  is  covered  with  waxed  cloth  to 
make  it  water  tight.  For  printing  English  blue  no  sieve  was 
employed,  but  the  colour  put  into  the  box,  and  a  piece  of  fine 
canvas^  stretched  over  the  sieve  frame  instead  of  cloth,  the 
sieve  being  kept  at  a  proper  height  by  cords,  the  colour  rose 
through  the  canvas  and  so  furnished  the  block. 

The  finished  prints  were  glazed  by  rubbing  them  with  glass, 
enamel,  or  perhaps  polished  flint,  by  means  of  rude  contri- 
vances, such  as  are  to  be  found  at  the  present  day  in  use  by 
small  job  dyers. 

In  speaking  of  the  duties  of  the  proprietor  or  manager 
of  the  printworks  and  upon  the  question  of  the  purchase  of 
goods  for  printing,  it  is  recommended  to  avoid  linen  or  mix- 
tures containing  linen,  because  linen  does  not  take  colours  so 
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well  as  cotton,  nor  are  the  colours  as  fast,  while  the  whiti 
more  diflficult  to  clear.  The  Indian  made  calicoes  are  better 
for  receiving  colours  than  the  Swiss  made  cottons,  which 
themselves  vary  according  to  the  origin  of  the  raw  material 
In  order  to  maintain  a  name  for  good  quality  of  the  native 
calico  the  magistrates  of  Berne  ordered  that  every  piece  that 
was  for  sale  should  be  looked  over  by  a  sworn  examiner,  who, 
if  satisfied  of  its  quality  and  measurement,  stamped  it  with  the 
city  arms;  if  the  piece  was  not  satisfactory  it  was  ordered  to 
be  cut  up  into  short  lengths.  It  appears  that  good  results 
were  anticipated  from  this  inspection,  but  the  author  laments 
that  it  was  a  failure,  the  printers  received  stamped  pieces 
which  were  bad  in  quality-  and  short  in  measure.  The  Indian 
calicoes  were  sold  by  the  East  Indian  Companies  by  auction, 
in  just  the  same  way  that  indigo  and  other  imported  goods 
are  sold  at  the  present  day.  Of  three  great  companies  trading 
to  the  Indies  the  French  imported  the  best  and  finest  calicoes, 
the  English  medium  qualities,  and  tlie  Dutch  the  lower  class. 
The  manager  is  instructed  upon  the  theory  of  mordanting  as 
follows ; — 

"The  mordant  is  a  composition  of  salts  fitted  for  dyeing,  and 
which  makes  those  places  of  the  cloth  on  which  it  is  applied  capable 
of  receiving  and  retaining  the  colours  desired .  Nothing  is  more 
deserving  of  the  thoughts  of  the  calico  printer  than  the  theor>'  of 
mordants,  and  nothing  is  more  difficult  than  to  give  reliable  informa- 
tion. What  can  be  said  is  connected  with  the  knowledge  of  salts 
and  of  their  form  and  figure.  If  various  salts  be  dissolved  in  water,  and 
a  drop  of  the  solution  put  on  a  piece  of  glass  under  the  lens  of  a 
microscope,  the  water  evaporates,  the  salts  cr)'stallise  and  take  r^ular 
shapes.  Each  salt  has  its  own  crystalline  form,  thus  common  salt 
gives  cubes,  alum  gives  prisms,  and  so  of  others.  It  follows  from 
this  tliat  the  various  salts  which  are  used  as  mordants  insinuate  them- 
selves into  the  \acant  places  in  the  threads  of  the  cloth,  crystallise 
there,  and  form  there  spaces  of  their  own  shape  and  form,  and  so 
make  places  of  a  proper  form  for  the  colouring  matters  introduced  ia 
dyeing,  by  which  the  colouring  particles  find  themselves  fitted 
cavities  exactly  of  their  own  shape;  they  remain  fast  there  and 
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F  not  move  in  tlie  interior  of  the  fibre,  and  it  is  this  whicli  causes 
I  colours  to  be  fast.     On  the  conlrar>',  those  parts  of  the  tlireail  which 
have  not  been  touched  by  the  mordant  do  not  let  the  colouring 
!  particles  penetrate,  they  remain  upon  the  surface  and  can  be  easily 
I  detached  by  washing.     .     .     .     But  it  may  be  objected  that  the  salts 
are  soluble  in  water,  how  then  can  the  mordanted  parts  of  the  calico 
retain  the  mordant  when  the  pieces  are  steeped  and  washed  in  water 
which  dissolves  the  salts  and  must  consequently  destroy  the  mor- 
dants?    The  answer  is  tliat  the  salts   act   upon  the  piece   at  tlie 
moment  that  the  printed  mordant  becomes  &ry.     For  this  reason  tlie 
,  mordants  must  be  dried  as  quickly  as  possible,  but  at  a  moderate 

I  heat.  It  is  the  instant  when  the  water  evaporates  thai  the  salt  in 
crystallizing  fills  with  its  sliape  and  form  the  pores  of  the  tliread;  the 

washing  afterwards  dissolves  tlie  saline  crj'stals  and  leaves  the  place 

they  occupied  empt>'.  The  colouring  particles  then  find  an  empty 
I  place  of  the  right  shape  for  them^  which  they  seize  upon  and  lodge 

in.  This  shews  why  the  mordant  has  no  effect  if  it  has  not  been  well 
,  dried,  for  the  crystallization  not  bemg  accomplished  the  pores  cannot 

be  moulded  into  a  proper  shape  to  receive  the  colouring  particles. 
I  The  salts  alone  form  the  mordant,  and  upon  their  choice  depends  the 
I  colour  which  has  to  be  given.  This  choice  is  in  connection  with  the 
,  diflferent  forms  of  their  crj-stals,  as  has  been  said  before." 

t      This  curious  theory,  which  is  somewhat  inconsistent  with  pre- 
I  vious  expressions  of  the  author,  seems  to  have  quite  satisfied 

iM.  Rhyiner,  for  he  refers  to  it  several  times  in  the  course  of  his 
treatise  as  explaining  and  justifying  the  necessity  of  various 
processes  in  printing  and  dyeing;  objections  to  it,  other  than 
the  one  he  himself  proposes  and  answers  above,  do  not  seem  to 
have  occurred  to  him.  It  would  be  interesting  to  know  how  he 
would  have  explained  the  fact  of  the  colouring  particles  of 
madder,  for  example,  giving  In  different  shaped  cavities 
colours  so  different,  as  black,  pink,  red,  purple,  and  chocolate. 
As  an  illustration  we  give  his  remarks  upon  washing  before 
dyeing,  for  no  one  understood  better  than  this  old  writer  the 

I  importance  of  the  goods  going  well  cleansed  into  the  dye,  nor 
the  effects  and  causes  of  bad  work  from  ill  washed  mordants: 

^^"  When  the  mordants  have  been  well  dried  there  is  nothing  more  to 
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fear.  They  may  be  >vashed  and  beaten  in  water  to  any  extent. 
always  beneficial  to  repeat  the  washings  several  times;  the  was 
only  cleanses  the  piece  from  the  impurities  which  come  from  the 
thickenings,  but  it  never  destroys  the  effects  caused  by  the  crfsul- 
lizations,  on  the  contrary,  the  pores  keep  their  shape,  and  the  more 
perfectly  they  are  freed  from  foreign  matters  the  better  adapted  ibcy 
are  to  receive  the  colouring  matters  which  the  dyeing  introduces  into 
the  cloth." 

After  giving  the  manager  a  number  of  technical  hints,  the 
writer  passes  on  to  his  general  duties  as  director  of  workmen. 
In  the  course  of  these  remarks  we  get  some  insight  into  the 
interior  economy  of  the  printworks  of  a  hundred  years 
At  tlie  particular  works  of  which  he  writes  they  never  wo 
by  artificial  light,  and  it  was  important  to  make  the  most 
of  the  short  days  in  winter.  The  general  hours  of  working 
were  from  six  o'clock  in  the  morning  until  half-past  eleven, 
when  there  was  an  hour  for  dinner.  There  was  another  hour 
for  a  meal  between  three  and  four  in  the  afternoon,  and  work 
ceased  at  eight  in  the  evening,  thus  giving  twelve  working  hours 
per  day.  In  winter,  work  commenced  as  soon  as  there  was 
light  enough  to  sec.  there  was  an  hour  for  dinner,  and  then  no 
other  rest  until  darkness  put  a  stop  to  labour.  The  manager 
is  told  that  he  ought  to  be  present  at  each  arrival  and 
departure  of  the  workmen,  to  sec  that  no  one  comes  late 
goes  away  too  soon,  and  that  all  arc  punctually  at  their  w 
he  ought  to  note  those  who  arc  absent,  and  frequently  ma 
the  round  *of  the  works  to  animate  the  operatives  to  industry 
and  care.  He  must  not  permit  any  disorder  on  the  works, 
nor  allow  visitors  from  outside  to  come  and  distract  the  work- 
men by  talking  about  their  personal  affairs,  and  forbid  any 
eating  in  the  hours  of  work.  The  manager  should  be 
thoroughly  acquainted  with  the  capacity  of  his  men,  so  as  to 
give  to  each  one  the  work  which  he  can  best  accomplish.  He 
must  have  an  eye  to  the  discontented,  and  see  that  they  do 
not  corrupt  the  others  and  incite  them  to  opposition  against 
the  rules  of  the  works.  The  expulsion  of  such  persons  often 
prevents  much  harm,  and  saves  the  master  from  dictation  at 
the  hands  of  his  men.     For  this  it  is  best  to  choose  the  winter 
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time  when  work  is  not  pressing,  and  in  order  to  do  this  the 
engagements  with  the  men  should  be  made  so  as  to  run  out 
at  the  back  of  the  season,  and  give  an  opportunity  of  getting 
rid  of  the  unwilling.  In  proportion  as  the  manager  is  strict 
with  bad  workmen,  so  should  he  be  mild  and  moderate  with 
those  of  good  character.  He  ought  to  aid  them  with  his 
advice,  protect  them  against  the  rebellious,  and  hold  them  out 
as  an  example  to  the  rest,  distinguish  them  by  the  respect 
which  their  good  conduct  deserves,  so  that  the  others  may  be 
induced  to  follow  their  example.  The  manager  should  further 
preserve  his  dignity  before  his  men,  cause  himself  to  be 
respected,  to  be  loved,  and  to  be  feared  at  the  same  time. 
This  is  not  easy,  but  it  is  possible ;  an  irreproachable  behaviour, 
mildness  and  firmness  employed  in  proper  time  and  place, 
with  a  little  care,  will  bring  these  feelings  about. 

This,  and  much  more  of  a  similar  nature,  is  to  be  found  in 
the  pages  of  M.  Rhyincr;  but  it  is  time  to  go  more  into  the 
technical  character  of  the  operations  carried  out,  and  we  com- 
mence by  abstracting  a  list  of  the  drugs  known  to  and  employed 
by  the  writer,  with  such  brief  comments  as  he  made.  They 
are  arranged  in  alphabetical  order  in  the  French  and  we  have 
followed  the  original : — 

Aium. — Of  this  drug  there  are  four  sorts,  viz.,  Roman,  Levant, 
English,  and  French.  It  is  the  mordant  for  all  red  colours;  other  salts 
are  used  along  with  it,  but  without  the  alum  they  would  be  useless. 
Roman  or  Roche  alum,  which  has  a  reddish  colour,  was  formerly 
thought  the  best,  il  being  believed  that  its  redness  helped  the  dye, 
but  that  has  been  proved  erroneous. 

Adra^ant  or  Tragacanih. — This  appears  in  several  receipts  as  a 
thickening  matter,  but  it  is  not  much  used  because  it  is  difficult  to 
dissolve,  and  dear. 

Agate. — This  stone  is  used  to  glaze  prints^  but  it  is  not  so  good 
as  glass. 

Aigaric. — A  sort  of  galls  obtained  from  Smyrna,  said  to  be  used  as 
common  galls,  but  I  do  not  know  how  it  is  used. 

Aikixnet  (akama). — This  drug  is  used  in  Egypt  for  dyeing  red,  but 
I  am  not  acquainted  with  it 
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Aigairane,  —A  sort  of  pitch  or  resin  which  I  do  not  know,  perhaps 
the  same  as  that  called  Japan  resin. 

Aikermes  or  Kermcs, — A  red  colouring  grain.     It  grows  near  M< 
pelier;  it  is  used  along  with  cochineal. 

Starch. — Made  from  wheal.  About  twcnt}'  years  ago  gum  became 
so  dear  that  we  were  compelled  to  look  for  some  substitute  for 
thickening  colours;  we  found  starch  to  answer  very  well,  and  other 
manufacturers  followed  our  example.     But  gum  gives  the  best  results. 

Ammoniac-sal. — Made  by  burning  camels'  dung  and  collecting  the 
fumes.     It  comes  from  India  and  Eg>'pt     It  is  employed  in  some 
our  red  mordants,  but  it  could  be  easily  dispensed  vn\\L 

Aniimony, — The  crude  mineral  is  used  in  mordants,  but  I  do 
find  it  any  good 

Arabic. — The  name  of  a  gum,  same  as  Serugai  ^ixm. 

Arsenic. — There  arc  three   kinds,  white,  yellow,   and   red. 
imaginations  of  our  colourists  make  it  play  an  important  part  in  our 
receipts  for  red  mordants.     I  have  proved  that  it  is  not  of  the  slightest 
use,  and  that  it  makes  these  mordants  dangerous  for  the 
tcarers. 

Dyewoods. — ^These  are  various  kinds  of  red  wood;  Sapan,  Bradl, 
Femambouc,  Bimas,  Caliatour,  also  logwood  and  fustic  All  these 
woods  come  from  the  Indies  and  are  purchased  in  Holland. 

Barhary, — Name  of  a  gum  from  the  country  so  called.  It  is  of  a  low 
quality  and  only  used  for  want  of  better 

Cendres  gravcUas. — This  is  a  sort  of  potash  made  by  burning  li 
of  wine. 

Carague. — American  gum.  (?) 

Uttu. — Used  for  indigo  dyeing. 

Chaie, — A  plant  which  grows  in  Golconda. 
of  those  countries  and  is  used  for  dyeing. 

Wax. — This  substance  is  used  in  finishing, 
the  prints  with  glass. 

Cochineal. — A  Mexican  insect.  There  are  three  sorts.  The  com- 
mon, the  mestique,  (?)  and  the  Sylvester  or  wild.  It  serves  for  the 
finest  red  colours  in  dyeing  wool,  silk,  or  cotton. 

Chalk. — Chalk  is  used  in  the  works  for  red  mordants,  where  it 
produces  a  certain  swelling  and  effer\escence  in  the  alum  and  other 
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drugs,  and  serves  to  work  them  up  and  mix  them.  Soda  acts  nearly 
he  same  way,  but  we  have  found  chalk  works  quicker  and  better. 

Cream  of  Tartar. — This  drug  is  used  in  mordants  but  it  is  not  essen- 
tial It  is  thought  to  give  a  dark  red  Mrith  alum  mordants,  but  it  is 
one  of  the  drugs  which  could  be  dispensed  with. 

Curatma  or  Turmeric. — With  alum  gives  a  loose  yellow  colour. 
No  proper  solvent  is  knouTi  for  it. 

Nitric  Acid. — This  acid  is  employed  in  some  of  our  loose  colours 
in  order  to  give  them  a  little  fastness.  It  is  generally  mixed  with 
water.  For  loose  reds  made  with  red  wood  it  is  used  with  a  little  tin 
to  raise  the  colour.  For  blacks  it  is  used  with  iron.  For  yellows  it 
is  used  alone. 

Attention  may  be  drawn  at  this  point  to  the  obscurity  which 
frequently  hangs  over  old  receipts,  arising  sometimes  from 
want  of  knowledge,  and  sometimes  from  want  of  candour. 
In  tlie  paragraph  above  the  unwary  reader  might  suppose  it 
was  nitric  acid  which  fastened  or  heightened  the  colour  given, 
while  in  reality  it  is  the  tin  and  iron  which  are  the  effective 
agents.  So  it  is  in  many  old  receipts,  especially  in  those  for 
red  mordants,  in  which  arsenic  is  used.  Its  presence  seems 
useless,  but  now  and  then  it  is  incidentally  mentioned  as  not 
important  that  the  arsenic  should  be  dissolved  previously  in 
soda,  then  we  know  that  it  is  the  soda  and  not  the  arsenic 
which  is  the  active  ingredient. 

Tin. — The  best  tin  comes  from  England.  We  use  it  as  just  stated 
for  imitation  reds. 

Iron, — This  in  its  rusted  state  is  used  for  making  black  mordanL 
Old  horse  shoes  are  the  best  for  this  purpose. 

Gaiis. — A  most  indispensable  drug  for  us.  The  Aleppo  galls  are 
the  best;  formerly  they  were  used  for  all  reds  in  printing,  at  present 
we  only  use  galls  for  common  prints. 

Madder. — Mention  is  made  of  seven  sorts  of  madder,  but  the  Zea- 
land or  Dutch  is  the  best;  the  madder  of  German  and  French 
growth  is  inferior.  The  best  method  of  dyeing  reds  with  madder  is 
to  have  a  strong  bath  of  it,  so  that  the  red  appears  quite  brown  when 
it  comes  out  of  the  dye,  then  by  the  action  of  the  dew  and  the  sun 
the  white  grounds  caa  be  completely  bleached  white,  and  tlie  red  is 
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brightaied;  but  if  a  weak  madder  bath  is  used  the  red  is 
by  the  grassing  before  the  brownish  part  is  bleached  out 

The  dressed  madder  (robke)  has  had  a  part  of  the  epidermis  re* 
moved  because  it  is  believed  to  be  injurious  in  dyeing,  but  it  does  not 
appear  that  is  always  the  best,  for  in  taking  off  the  skin  a  good  deal 
of  the  colouring  matter  is  lost  The  undressed  madder  is  not  half  the 
price  of  dressed,  which  is  not  strong  in  proportion.  I  should  advise 
the  use  of  a  good  quality  of  undressed  madder,  and  to  make  the 
baths  strong. 

Gums. — The  gums  in  use  are  Senegal,  Arabic,  Tragacanth, 
Barbary  for  thickening  mordants.  The  native  fruit  tree  gum  is 
to  place  under  the  sieves  for  s\s'immings. 

Grains  or  Berries. — ^These  come  from  Avignon,  and  grow  also  in 
Languedoc  and  Provence.     Used  for  yellow. 

Indigo. — This  is  received  by  way  of  Nantes  or  Rochelle.     The 
in  which  it  is  used  is  described  further  on. 

Kcrmes. — An  insect  like  cochineal,  which  lives  upon  the  green  oak 
on  the  Mediterranean  coast.     It  is  used  for  red  colours,  but  is  not, 
good  as  cochineal. 

Orpiment. — This  is  used  for  making  the  English  blue  (pencil  blue). 
It  is  brought  from  Venice  or  Amsterdam. 

Archil. — This  is  from  the  Canaries,  from  Holland,  and  from  Fn 
It  is  composed  of  plants,  lime,  and  urine.     It  gives  a  loose  red,  but 
we  do  not  use  it 

Paste/  or  IVoad. — This  is  used  in  dyeing  blue.     It  is  a  plant  which 
grot^-s  in  Languedoc.     We  do  not  use  it 

Pipeclay.^W^  use  pipeclay  for  composing  resists  in  blue  dyeing. 

Reai^ar. — This  is  a  variety  of  orpiment  called  also  red 
We  sometimes  use  it  in  red  mordants, 

Annatto. — A  drug  from  Cayenne  which  serves  to  dye  a  loose  red. 

Saffl<nver. — The  best  comes  from  Turkey.     It  is  used  for  dy< 
pink. 

Saltpetre. — This  drug  is  used  in  black  and  purple  mordants. 

Soap. — There  is  white  soap  and  mottled  soap.  It  is  a  compositi( 
of  oil,  ashes,  and  lime.  It  is  very  little  used  in  our  raanufectures. 
It  serves  to  rub  the  red  stains  on  prints  which  will  not  bleach  out  upon 
the  grass  without  this  assistance. 
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Bran. — This  serves  to  clear  and  bleach  the  prints  by  means  of 
passing  in  it 

Soda, — This  is  a  salt  extracted  from  a  plant  called  soude  or  kaiy. 
We  get  it  from  Alicante.  We  use  it  in  the  composition  of  red  mor- 
dants, but  for  some  time  back  we  have  substituted  chalk,  which  has 
ihe  same  eflTect 

Suiphxtr. — We  do  not  use  this  mineral,  but  there  are  some  manu- 
facturers who  use  milk  of  sulphur  in  their  red  mordants. 

Soot  or  Lamp  Blatk. — It  is  used  to  sighten  or  colour  the  mordants, 
so  that  the  printer  can  see  his  work. 

A  Fast  Colour  (bon  teint). — Is  a  colour  which  is  so  dyed  as  to  resist 
the  actions  of  water  and  air. 

A  Loose  Colour  (petit  or  faux  teint). — Is  a  bright  colour  which  soon 
loses  its  brightness. 

M.  Hellot  explains  these  colours  as  follows : — In  a  last  colour  the 
pores  of  the  fibre  are  dilated  in  order  to  admit  the  colouring  particles, 
and  they  are  retained.  In  loose  colours  the  colouring  particles  are 
deposited  upon  tlie  surface  of  the  fibres  only,  or  the  pores  have  not 
been  opened  sufficiently  to  admit  them  completely. 

After  this  catalogue  of  drugs,  which  it  will  soon  be  found  is 
incomplete  in  many  particulars,  the  writer  proceeds  to  treat  of 
the  processes  of  printings  and  first  of  mordant  for  red.  Again 
he  says  that  alum  is  the  base  of  the  red  mordant,  arsenic  and 
other  dmgs  are  added,  but  they  have  very  little  action,  and 
are  more  used  from  custom  than  from  necessity.  Soda  or 
chalk  alone  arc  of  any  use  because  they  have  an  elastic  power 
which  causes  the  mordants  to  boil  and  agitate  the  salts,  so 
that  they  become  thoroughly  incorporated  with  one  another, 
and  mixed  with  the  water.  That  the  use  of  cow  dung  for 
cleansing  the  mordanted  cloth  was  not  practised  we  have 
additional  evidence,  as  also  of  the  writer's  knowledge  of  the  in- 
jurious effects  of  mordanted  cloth  going  into  the  dye  without 
the  thickening  being  completely  washed  out.  With  gum 
thickenings  it  is  possible  to  dissolve  out  the  thickening  matter, 
but  with  starch  thickenings  very  diflficult,  and  frequently  the 
thickenings  of  the  last  sort  arc  only  finally  detached  in  the 
hot  dye  liquor,  where  they  produce  bad  results.  Gum  colours 
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are  sightened  with  lamp  black,  and  the  disappearance  of 
colour  in  the  w'ashings  before  dyeing  is  a  sign  that  the  w; 
ing  is  sufficient,  but  if  starch  colours  be  sightened  wth 
lamp  black  it  never  washes  completely  out,  and  is  said  to 
injure  the  red  colour,  hence  starched  reds  were  sightened  with 
decoction   of  red   woods.      The  following  passage  is  worth 


inserting  in  full:- 


"The  drugs  which  enter  into  the  composition  of  mordants,  except 
alum,  are  useless  or  of  very  little  importance:  trial  has  proved  the 
fact  The  mixtiffe  of  different  drugs  is  a  deception  of  t'o^aSonJ 
fo/aurtsfs,  each  one  of  whom,  in  order  to  make  himself  conspicuous, 
has  devised  some  drug  to  add  to  his  receipts  to  make  them  differ  from 
others.  The  credulous  manufacturer,  seeing  such  a  receipt  containing 
one  or  more  new  drugs,  purchases  it  without  afterwards  finding  it  any 
better  than  the  one  he  had  before.  Some  of  these  drugs  do, 
however,  make  a  small  diifercnce: — 

(i.)  j4/um  alone  makes  the  red  mordant;  and  the  greater  or  less 
quantity  of  water  gives  the  shades.  The  more  water  the  lighter  the 
red. 

(2.)  A  little  calcined  coppfras  (calcined  until  it  becomes  of  a  brick- 
red  colour)  makes  the  colour  browner,  but  a  small  excess  causes  the 
mordant  to  run. 

(3.)  Sai  ^em  (rock  salt)  and  salt  of  satum  (sugar  of  lead)  produce 
slight  differences  in  the  shade. 

(4.)  Redj  Ydiow^  or  IVfiite  Arsenk  are  simply  superfluous. 

(5.)  Alicant  Soda^  or  Chalky  or  even  calcined  wine-lees  arc  required 
to  work  the  colour,  for  these  drugs  cause  a  strong  and  necessary 
fermentation,  the  usefulness  of  which  is  kno^vn. 

#  ♦  »  »  # 

(8.)  When  thickening  with  starch,  more  alum  ought  to  be  taken, 
because  it  is  necessary  to  boil  the  colour,  which  causes  a  good 
of  the  alum  to  be  volatalized  and  to  be  lost  in  fumes."  (I) 

Here  we  find  rock  salt  and  sugar  of  lead  classed  together 
and  as  being  of  small  importance  in  their  admixture  with 
alum.  It  is  as  well  now  to  pass  over  a  ^q.\k  pages  and  give  the 
receipts  for  red  mordants  used  in  the  Khyiners'  printworl 
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Dollfus-Ausset  notes   that  he  has   only  extracted  those 
receipts  from  the  manuscripts  which  bear  a  date. 

I  Red  Mordant  in  the  year  1738. 

^^^  Water    g/io  gallon. 

^^1  Brazil  wood %  lb. 

^^1  Red  or  Roman  alum   i)^   ,, 

^1  Soda \i   „ 

^^^  ^^^lite  arsenic  J^    „ 

^^^  Yellow  arsenic ^    „ 

I         Make  a  decoction  of  the  Brazil  wood,  pour  the  hot  liquid  upon  the 
'      drugs,  and  thicken  with  gum. 

I  The  above  mordant  is  the  type  of  the  mordants  which  seem 

to  be  referred  to  by  the  writer,  the  only  useful  elemtnts  here 
I  being  the  alum  and  soda.  It  is  evident  that  the  above  mor- 
\  dant  would  be  a  bad  and  irregular  mordant,  a  considerable 
I  portion  of  alumina  would  fix  on  cotton  from  such  a  composi- 
tion, but  it  could  not  be  depended  upon,  even  with  the 
most  careful  management.  The  following  receipt  is  quite 
diflerent: — 

Red  Mordant  in  the  year  1754. 

Decoction  of  Brazil  wood 4}^  gallons. 

*Red  or  Roman  alum 1%  lb. 

*Acetate  of  lead  2>i   „ 

*  Yellow  arsenic    y^   „ 

•White  arsenic ^    „ 

*Red  arsenic    j^   „ 

*Orpiment    ^    „ 

Rocksalt    Yj^    „ 

Potashes \%   „ 

Saltpetre }{   „ 

Vinegar  syi  pints. 

Soda  I  lb. 

Put  the  drugs  marked  *  into  a  wooden  tub,  and  pour  upon  them 
one-half  part  of  the  decoction  of  Brazil  wood  made  hot,  and  dissolve 
the  rock  salt  in  the  other  half.  Mix  the  liquids,  jjut  upon  the  fire, 
and  add  the  potashes  and  the  saltpetre.  Dissolve  the  soda  in  the 
vinegar,  and  add  to  the  rest  Stu*  the  whole  together  for  two  hours 
and  thicken  with  starch.     This  is  our  regular  red  mordant. 
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This  complex  receipt,  though  containing  a  number  of  use- 
less and  perhaps  hurtful  ingredients,  has  in  it  everything 
necessary  to  make  a  good  mordant  for  block  printing;  but  it 
is  with  surprise  after  the  reiterated  observations  of  M.  Rhyiner 
upon  the  theory  of  the  red  mordant,  that  \vc  find  in  this  receipt 
so  large  a  quantity  of  acetate  of  lead  and  acetate  of  soda, 
ingredients  apparently  despised  by  him  as  worthless,  but 
which  are  actually  the  soul  of  the  colour,  the  body  being  the 
alum.  It  seems  clear  that  a  hundred  years  ago,  as  perhaps  at 
the  present  day,  the  practice  of  calico  printing  was  superior  to 
the  theory,  for  while  his  hypothetical  red  mordant  made  with 
alum  and  chalk  alone  could  never  by  any  possibility  give  good 
or  regular  results,  the  above-quoted  seemingly  heterogenous 
mixture,  probably  supplied  by  one  of  the  "detestable  mounte- 
banks'* or ''vagabond  colourists"  he  is  so  hard  upon,  woul 
form  a  really  reliable  and  fairly  good  mordant  The  propoi 
tion  of  acetate  of  lead,  being  only  one-third  of  the  alum,  is  t 
small,  but  it  would  be  assisted  by  the  acetate  of  soda  formed 
by  mixing  the  vinegar  and  soda 'and  the  excess  of  acid 
neutralized  by  the  potashes.  Not  knowing  the  strength  of 
either  the  soda,  the  potash,  or  the  vinegar,  we  can  only  con- 
jecture the  ultimate  result;  but  it  seems  probable  that  there 
was  too  much  alkali,  and  that  some  alumina  would  be  pre- 
cipitated which  would  go  for  nothing  in  the  dyeing,  except, 
perhaps,  to  come  off  in  the  warm  liquors  and  do  some  injury. 
As  dyed  goods  were  not  at  this  time  subjected  to  soaping  it 
is  probable  that  such  a  mordant,  containing  alumina  equivalent 
to  about  i^  lb.  of  alum  per  gallon  of  colour,  would  yield  a 
tolerably  dark  red.  From  the  following  receipt,  dated  twen 
years  later,  we  find  that  there  is  no  improvement  in 
making  of  the  red  mordant: — 

Dark  Red  (for  Two  Reds),  1774. 

Decoction  of  red  wood    3  gallons. 

♦White  Liege  alum     ^^  lb. 

♦Acetate  of  lead 2       „ 

♦Orfjiment  lo  oz. 

♦Salammoniac    13    „ 

♦Corrosive  sublimate     , i    „ 
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*White  chalk 2  oz. 

*White  arsenic  8    „ 

♦Saltpetre  6    ^ 

Verdigris 4    „ 

Vinegar    >^  gallon. 

Potash 10  02. 

Soda....: 10    „ 

Spirits  of  wine 4    „ 

Pour  the  decoction  of  red  wood  in  a  boiling  state  upon  the  drugs 
marked  *  and  stir  well  EHssolve  the  verdigris  in  the  vinegar  made 
hot,  mix  the  two  liquids,  and  add  the  potash  and  soda.  Then  thicken 
with  starch. 

Under  the  same  date  we  find  a  receipt  for  dark  red  of  a 
much  superior  character  in  principle,  it  is  as  follows: — 

Dark  Bed,  1774. 

Decoction  of  red  wood J^  galloa 

Alum I  lb. 

Acetate  of  lead 6  oz. 

Potash   3    „ 

Soda 2    „ 

Thicken  with  starch. 

This  is  very  different  from  the  preceding  receipt  of  the 
same  year,  and  it  can  only  be  said  that  the  proportions  of  the 
solid  drugs  to  one  another  and  the  absence  of  useless  com- 
pounds, would  seem  to  indicate  a  sudden  change  derived  from 
some  exterior  source.  M.  Dollfus-Ausset  says  in  a  foot  note 
to  this  receipt,  that  in  August,  1774,  they  commenced  making 
acetate  of  alumina  from  alum  and  acetate  of  lead  without 
adding  any  other  drugs. 

In  the  history  of  the  red  mordant  it  is  clear  that  we  must  look 
to  some  other  source  than  M.  Rhyiner  to  discover  when,  or  by 
whom  the  use  of  acetate  of  lead  was  introduced;  he  evidently 
looks  upon  it  as  no  more  important  than  common  salt  or  salt- 
petre, and  seems  to  have  used  it  under  a  sort  of  protest,  for 
nowhere  does  he  retract  his  often  expressed  statement  that 
alum  and  chalk  alone  are  sufficient  for  the  mordant;  so  greatly 
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may  an  acute  manufacturer  be  mislead  by  prejudice  or  false 
hypothesis. 

In  speaking  of  the  various  qualities  of  madder  he  gives  th( 
preference  to  Dutch;  the  Alsatian  madder,  which  had  bet 
cultivated  for  a  long  time  under  tlie  name  of  ** rouge  de  Hagui- 
nau^'  he  says  is  worth  nothing  to  us,  and  he  is  astonish^ 
that  the  English  have  not  succeeded  in  tJie  cultivation  of 
root  It  is  stated  that  the  works  obtained  green  madder  in 
Switzerland  (that  is  undried)  and  found  it  to  give  very  good 
results,  6  lb.  of  it  being  equal  to  4  lb.  of  dry  madder. 

The  use  of  a  sour  liquor  made  from  fermented  bran  water 
is  given  as  very  useful  to  treat  white  calico  as  received  from 
tJie  bleacher  previous  to  printing,  and  also  as  an  assistant  in 
clearing  the  whites  of  dyed  work;  the  use  of  this  sour  liquor 
dates  from  1766. 

A  print  containing  a  ten-coloured  design  was  executed  as 
follows: — The  colours  being  black,  three  reds,  two  purples, 
two  blues,  green,  and  yellow.  The  piece  being  calendered 
was  first  printed  with  mordant  for  black,  and  then  with  the  fii 
red  and  dried;  the  second  red  was  then  printed  and  the  pie< 
dried;  then  followed  the  third  red,  and  after  tli at  the  two  pur- 
ples; the  cloth  being  perfectly  dried  after  each  printing.  The 
cloth  was  then  dyed  in  madder,  grassed  for  three  days  with 
passages  in  cow  dung  and  bran  until  tlie  whites  were  good. 
After  that  the  first  blue  was  printed,  the  piece  dried  an< 
washed  off;  next  the  second  blue  was  printed,  dried,  an< 
washed  off;  and  lastly  the  yellow  was  printed,  which,  falling 
in  places  on  the  blue,  produced  green. 

Methods  of  dyeing  loose  ground  colours  after  printing  arc 
given,  the  colours  being  protected  by  the  following  com] 

sition : — 

Resist  Paste  for  Cold  Dyeing,  1766. 

Water , i)4  gallons. 

Best  Starch 2  lb. 

Gum  2  oz. 

Tallow  or  suet  8  „ 

White  wax 3  lb. 

Pipeclay a  ,, 
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The  colours  dyed  are  yellow,  from  Gdbkraut  (weld  ?).  boiled 
up  with  verdigris  and  a  little  potash  and  cooled.  Green,  by 
adding  to  the  yellow  some  decoction  of  logwood  or  red  wood. 
Pearl  and  grey,  by  mixtures  of  verdigris  and  copperas  with  red 
wood. 

Dyeing  with  cochineal  is  given  under  date  1766,  and  a  spirit 
red  from  peaohwood,  alum,  and  nitrate  of  tin,  with  a  dozen 
other  ingredients  is  found  under  date  of  1765.  Dyeing  with 
safflower  is  minutely  and  clearly  described  under  date  1762. 
The  use  of  annatto  dissolved  in  caustic  potash  for  printing  is 
detailed  in  \TJ2, 

The  black  mordant  for  madder  dyeing  is  made  from  vinegar 
and  old  iron.  A  spirit  black  made  from  logwood,  galls,  sul- 
phate of  copper,  salammoniac,  and  nitrate  of  iron,  thickened 
with  starch,  is  dated  I73fi. 

We  pass  now  to  blue  dyeing,  which  seems  at  this  establish- 
ment to  have  been  only  or  chiefly  employed  for  giving  blue 
grounds  to  prints  previously  dyed  in  mader.  There  arc  two 
kinds  of  resists  used;  the  first,  which  is  the  finest,  is  used  to 
cover  pieces  which  must  have  fine  whites  upon  a  blue  ground. 
This  style  is  called  porcelain.  The  other  composition  serves  to 
cover  the  flowers  and  sprigs  to  preserve  them  from  the  blue;  it 
must  not  contain  any  materials  which  will  act  upon  madder  reds 
or  purples.  In  English  tlie  first  is  a  common  resist  for  dip  blue, 
and  the  second  is  a  neutral  or  mild  resist  We  give  both  these 
resists,  the  receipts  for  which  bear  tlie  date  of  1738. 

Resist  for  Dip  Blue,  1738. 

Water 12  gallons. 

Tallow  or  suet   2j4  lb. 

Starch 10  lb. 

Pipeclay 20  „ 

White  alum   10  „ 

Sulphate  of  copper 5  m 

Oil  of  turpentine    >  ^  lb. 

MUd  Paste  for  Dip  Blue,  1738. 

Water 12  gallons. 

Gum   20  lb. 
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Glue  10  lb. 

Bolus 30     M 

Tallow  or  suet   >>^»» 

Turpentine,. 3j4  m 

Starch 15    ., 

Rosin , 2)4  )f 

The  method  of  dyeing  in  the  vats  is  given  in  detail,  and  a 
description  of  the  circular  or  polygonal  dipping  frame  is  alsQ^y 
found,  but  it  appears  that  for  the  styles  then  worked  the  hookii^^^ 
on  a  frame  was  not  found  necessary,  the  pieces  were  simply 
passed  through  the  vat  by  hand,  drained,  and  washed  in  the 
river.  The  blue  vat  used  in  1738  was  the  hot  vat,  made  with 
madder,  potashes,  bran,  and  indigo,  but  it  was  given  up  In 
favour  of  the  indigo  and  copperas  vat,  which  was  found  mo[ 
regular,  required  less  skill  in  the  management,  and  whi< 
was  worked  cold.  The  following  arc  given  as  the  approximj 
tive  quantities  of  materials  for  such  a  vat. 

Cold  Indigo  Vat,  1766. 

Water 450  gallons. 

Indigo    2351b. 

Green  copperas 675  „ 

Quicklime 675  „ 

Soda 3o  „ 

Bran   50  „ 

It  is  remarked  that  this  is  a  very  strong  vat  and  serves 
dye  the  darkest  blues.     There  would  seem,  however,  to  be 
some  mistake,  for  such  a  vat  would  be  too  thick  to  work  with. 

Receipts  are  given  for  the  composition  of  orpiment  blui 
known   at  that  time   in  Switzerland   as   English  blue, 
generally  known  in  England  under  the  name  of  pencil  bl 

Pencil  Blue,  1746. 

Water 18  gallons. 

Potash    35      lb. 

Quick  lime 15       „ 

Indigo    i2>i   „ 

Gum  60       „ 

Orpiment   12^  ^, 
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Make  a  caustic  ley  with  the  water,  potash,  and  (luick  lime,  and  let 
it  clear;  grind  the  indigo  in  the  clear  liquor,  heat  the  whole,  and 
dissolve  the  orpiment  hot,  and  thicken  with  the  gum.  The  sieve  for 
this  colour  is  not  made  with  cloth,  but  with  sheep  skin.  The  pieces 
after  printing  are  not  washed  in  the  river,  but  placed  in  a  vat  with 
very  weak  milk  of  lime,  where  they  are  left  for  some  time.  The  blue 
becomes  green,  and  then  it  is  washed  in  running  water. 

To  obtain  a  light  shade  of  blue  along  with  the  dark  blue,  a 
sort  of  half  resist  is  employed  composed  of  fish  glue,  milk, 
water,  vinegar,  soap,  gum,  and  starch;  this  is  printed  on  where 
it  is  wished  to  have  a  light  blue,  and  when  dried  the  usual 
blue  is  printed  upon  it,  by  which  means  two  shades  of  blue  are 
obtained  by  one  impression  of  one  colour. 

The  manuscript  concludes  with  calculationsof  costs  of  mor- 
dants, colours,  and  workmanship,  but  the  value  of  money  and 
the  methods  of  working  have  so  much  changed  in  a  hundred 
years  that  no  proper  comparison  can  be  instituted  between 
those  times  and  these,  and  we  refrain  from  giving  the  state- 
ments. 

If  we  were  to  take  our  date  from  the  last  receipt,  1 746,  and 
take  into  consideration  the  state  of  calico  printing  as  it  was  in 
1846,  we  are  astonished  to  find  what  little  difference  a  hun- 
dred years  had  made  in  the  materials  at  the  disposal  of  the 
printer,  and  what  little  change  in  the  methods  of  applying 
them,  apart  from  purely  mechanical  improvements.  But  that 
cannot  be  said  of  the  year  1876;  for  in  the  last  twenty,  nay, 
even  in  the  last  ten  years  we  have  seen  a  greater  revolution  in 
materials  and  methods  than  ever  previously  occurred  since  the 
first  block  printer  finished  his  first  piece. 
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J,     Researches  upon  tlie  Relation  of  the  different  Colom 
Matters  of  Madder  to  one  another,  and  the  part  they  ti 
in  Dyeing,^ 

BY   M.   A.   ROSENSTIEIIL. 


fl^^l 


Since  the  publication  of  the  excellent  researches  of  M 
Schutzenberger  and  Schiftcrt  upon  the  commercial  purpurinc 
extracted  from  Alsace  madder  by  Kopp's  process,  it  is  admit- 
ted that  the  root  contains  four  colouring  principles,  which 
are — (i)  alizarine,  (2)  pseudo-purpurine,  (3)  purpurine,  and  (4) 
hydrated  purpurinc. 

The  part  taken  by  these  various  matters  in  dyeing  has 
been  well  ascertained  ;  we  do  not  know  with  certainty  which 
of  them  are  contained  in  Turkey  red,  or  in  the  r^ular  madder 
reds  and  pinks,  which  from  tlieir  brightness  and  fastness  are 
looked  upon  as  types  of  permanent  colours.  M.  Schiitzcn- 
bcrger,  who  is  an  authority  in  these  matters,  considers  pure 
alizarine  as  the  colouring  principle,  and  states  that  the  pur- 
purinc completely  disappears  in  the  soaping  and  finishin| 
operations,+  but  this  opinion  has  not  been  confirmed. 
1867,  M.  Camille  Koechlin,  a  distinguished  practical  print 
remarked:^  that  when  alizarine  has  been  sublimed  or  super- 
heated in  alcohol  and  water  it  is  incapable  of  giving  ^nc  reds 
by  dyeing  with  alumina  mordants,  but  that  it  gives  better 
purples  than  madder.  According  to  M.  Koechlin  the  high 
temperature  (536''F,)  to  which  it  had  been  subjected  had  de- 
prived it  of  one  of  its  most  valuable  qualities — "the  reds  and 
pinks  had  no  longer  tliat  sui  generis  carmine  shade  peculiar  to 
madder  colours  ;  tlie  hues  are  deficient  in  yellow  and  tend 
towards  the  violet  or  claret  shade;"  and  further  on  he  re- 
marks tliat  if  the  sublimed  body  is  still  alizarine,  the  sj'nthesis 
of  this  product,  if  it  ever  should  be  accomplished,  >vould  not 

*  Boll  dc  U  Soc  Ind.  de  Rouen,  ili.,  p.  70. 
f  Traitrfdes  Matiercs  Colorantcs,  ii.,  p.  I3(x 
X  Bull,  de  la  Soc.  Ch.  de  Paris,  viJ.,  p.  235, 
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yield  in  practice  the  results  expected  unless  the  complete 
colouring  principle  should  be  successfully  reproduced. 

He  also  remarks  that  the  body  which,  owing  to  its  associa- 
tion with  alizarine,  produces  madder  red,  is  not  purpurine,  for 
"it  forms  no  part  of  our  finished  reds,  since  it  cannot  even 
resist  the  action  of  boiling  soap."  The  remark  of  the  able 
chemist  of  Mulhouse,  relating  to  the  part  which  alizarine 
takes  in  dyeing  was  confirmed  in  a  complete  manner  when, 
at  the  conclusion  of  the  discoveries  of  Messrs.  Gracbe  and 
Liebcrmann,  artificial  alizarine  was  offered  to  the  market, 
everybody  could  then  discover  tliat  though  this  colouring  matter 
produces  beautiful  violets  it  is  inappropriate  for  the  produc- 
tion of  red.  The  state  of  this  question  cannot  be  better 
summed  up  than  by  citing  the  following  quotation  from  the 
prize  list  of  the  Industrial  Society  of  Mulhouse: — "Alizarine 
by  itself  does  not  produce  madder  colours,  and  especially  the 
red.  We  require  to  know  which  is  the  colouring  matter,  or 
which  are  the  colouring  matters,  in  madder  that  are  con- 
nected with  alizarine  in  order  to  yield  these  colours."  The 
care  with  which  this  article  is  phrased,  and  with  which  the 
mention  of  the  immediate  principle  has  been  omitted,  clearly 
points  out  the  uncertainty  concerning  the  part  taken  by  the 
various  colouring  matters  of  madder  in  the  practice  of  dyeing. 
This  uncertainty  arises  from  the  insufficiency  of  our  methods, 
which  neither  allow  the  identification  of  these  colouring  mat- 
ters nor  their  separation  when  they  are  once  fixed  on  the 
cloth-  In  the  present  state  of  science,  methods  of  analysis 
are  inapplicable  to  madder  reds.  I  have  had  to  content 
myself  by  treating  the  point  at  issue  in  a  synthetical  manner 
by  obtaining  each  of  the  colouring  matters  in  a  state  of 
purity,  and  by  numerous  experiments  in  dyeing,  ascertaining 
which  of  those  matters  produce  this  beautiful  colour.  During 
the  preparation  of  these  diflfcrirg  matters  I  ascertained  that 
some  of  them  underwent  interesting  changes,  the  study  of 
which  threw  some  light  on  the  relations  they  bear  one  to 
another,  and  it  is  the  sum  of  these  observations,  made  both 
in  a  purely  scientific  view,  as  well  as  applied  to  tlie  manufac- 
ture of  printed  cloths,  which  forms  the  subject  of  this  article. 
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To  be  certain  of  the  purity  of  the  immediate  principles 
which  I  employed  in  my  researches  I  made  use  of  the  ver>' 
delicate  method,  which  enabled  me  to  obtain  isomeric  rosani- 
lincs  in  a  pure  state,  and  which  is  apph'cable  to  all  colouring 
matters.  It  consists  in  making  comparative  experiments  in 
dyeing  with  consecutive  mother  liquors  obtained  in  the  crys- 
tallization  of  the  colouring  matter.  These  crystallizations 
were  repeated  until  the  substance  no  longer  shewed  any  v. 
tion  in  its  colouring  properties. 

The  slightest  impurities  are  detected  by  the  difference  in 
the  shades,  so  are  also  the  differences  of  solubility  by  the  in- 
tensity of  the  colours  produced.  ^i 

To  make  my  experiments  comparable  with  each  othei^H 
adopted  from  the  very  outset  an  uniform  method,  which  iff 
much  the  same  as  that  employed  in  a  works  for  the  testing  of 
madders.  I  procured  some  cloth  printed  with  stripes  of  iron 
and  alumina  mordants  of  various  states  of  concentration. 
For  a  piece  of  material  of  an  area  of  2  square  decimetres, 
I  employed  a  J^  of  a  litre  of  water  and  o  gr.  060  of  colour- 
ing matter  (or  an  equal  quantity  of  the  mother  liquor).  A 
glass  vessel  (which  may  be  a  flask),  containing  the  dye  bath 
is  heated  in  a  water  bath.  To  commence  with,  the  tempera- 
ture should  be  86"  F.  and  in  two  hours  should  rise  to  194' 
and  the  latter  temperature  kept  up  for  thirty  minutes.  Ai 
this  operation  the  dyed  specimens  are  thoroughly  cle 
and  washed  in  warm  soap  water  at  2  gr  to  a  litre.  A  part 
of  them  are  submitted  immediately  to  the  action  of  boil] 
water  and  soap  for  twenty  minutes.  The  careful  compa 
of  the  shades  of  red,  pink,  and  violet  which  are  thus  obtain 
and  the  resistance  which  these  colours  offer  to  the  action  of 
boiling  soap  and  water,  allows  us  clearly  to  distinguish  the 
different  colouring  matters,  and  to  perceive  with  case  a 
ture.  It  is  owing  to  the  use  of  this  method  strictly  appl 
that  I  have  been  able  to  ascertain  the  purity  of  the  bodies  I 
used,  and  which  has  prevented  errors,  and  enabled  me 
acquire  confidence  in  the  results  which  I  am  about  to  detai 

(i,)  On  tlic  Preparation  of  Pnre  Alizarine  and  its  Dyeing 
Properties. — Before  the  discovery  of  the  synthesis  of  alizarine, 
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alcoholic  extracts  of  madder  were  employed  for  its  manu- 
facture, and  later  the  green  or  yellow  alizarine  made  from 
Alsace  madder  by  the  process  of  M.  E.  Kopp. 

This  last  was  formerly  the  purest  matter  from  which  this 
immediate  principle  could  be  extracted.  The  excellent  results 
of  our  colleague,  Mr.  Schiitzenberger  were  obtained  by  tins 
alizarine.  Unfortunately  it  contains  purpurine,  which  neither 
the  processes  recommended  in  standard  works,  nor  sublimation 
and  crystallization  in  alcohol,  or  super-heated  alcoholized 
water  have  been  able  to  eliminate. 

The  first  person  who,  to  my  knowledge,  has  pointed  out 
this  error  is  Mr.  Stenhouse  (Annalen  dc  Chemie  und  P/tar^ 
macicy  cxxx.^p,  j^i,  iHd^).  In  trying  to  prepare  an  amide  by 
the  action  of  ammonia  on  the  colouring  matter  obtained  from 
the  green  alizarine  of  M.  E.  Kopp,  he  discovered  that  this 
body  adhered  with  obstinacy  to  the  purpurine.  which  he  found 
it  impossible  to  remove.  He  remarks  that  his  friend  Mr. 
Stokes  had  made  the  same  obsen-ation.  After  I  had  made 
some  synthetical  experiments,  I  found  that  "the  yellow  or 
green  alizarine"  acts  in  dyeing  as  a  mixture  of  70  per  cent,  of 
alizarine,  and  30  per  cent,  of  purpurine.  With  this  funda- 
mental error  and  with  very  imperfect  means  of  separation,  it 
is  evident  that  all  analyses  and  observations  respecting  the 
properties  of  alizarine  wliich  arc  to  be  found  in  the  works  of 
this  period,  refer  to  a  mixture  of  alizarine  and  purpurine,  and 
it  is  this  which  also  explains  the  reason  why  the  colouring 
matter  extracted  from  Turkey  red,  or  madder  and  reds,  was 
considered  as  formed  entirely  by  pure  alizarine.  Thus,  as  I 
have  said  before,  the  discovery  of  the  synthesis  of  alizarine  has 
enabled  us  to  bring  this  latter  body  to  a  greater  d^ree  of 
purity,  but  as  the  manufactured  product  is  always  accom- 
panied by  a  variable  quantity  of  another  colouring  matter, 
since  separated  by  M.  Auerbach  and  Mr.  Perkins,  and  which 
modifies  the  shades  in  dyeing,  doubts  have  arisen  on  various 
sides  as  to  the  identity  of  artificial  alizarine  with  the  immediate 
principle  of  madder. 

The  latter  in  fact  produces  better  reds  than  tlie  former. 

In  the  sublimation  of  the  two  products,  and  in  their  crystal- 
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lization  in  alcohol,  changes  of  shades  are  visible,  their  diffen 
grow  less  and  less,  tending  towards  a  limit  which  is  m 
reached.  Alum  mordants  always  assume  brighter  colours 
with  tlie  natural  than  with  the  artificial  product;  whereas  iron 
mordants  have  just  the  contrary  effects.  The  crystallization 
in  super-heated  water,  recommended  by  M.  Schtitzenbef^, 
has  scarcely  enabled  me  to  obtain  the  same  shades  with  the 
two  alizarines;  but  accident  enabled  me  to  discover  a  good 
method.  In  fact,  after  having  heated  to  400°  F.  natural  aliza- 
rine with  water  in  glass  tubes  for  several  hours.  I  obtained 
similar  results  in  dyeing  as  with  the  derivative  of  anthracene. 
Yet,  by  making  the  same  experiments  in  copper  vessels,  with 
the  same  degree  of  temperature  and  length  of  time  as  before, 
I  was  unable  to  arrive  at  any  result  at  all.  I  had  the  idea  of 
adding  a  little  caustic  soda  to  the  alizarine  in  the  metallic 
vessel,  and  then  to  heat  it.  The  result  of  the  experiment 
proved  that  I  was  in  the  right.  In  the  first  case  the  water 
acted  upon  the  glass  of  the  tubes,  which  in  fact  was  cas 
see,  for  the  liquid  contained  therein  was  of  a  violet 
The  alizarine  of  madder  then  can  be  purified  by  heatinj 
with  alkalized  water  in  copper  tubes  at  400'  F.  The  duratioD 
of  the  contact  must  vary  according  to  the  purity  of  the  mat- 
ter which  is  used  at  the  very  outset.  For  commercial  alizarine 
about  seven  hours  is  required.  By  this  process  the  purpurine 
is  destroyed  much  sooner  than  the  alizarine.  It  causes  the 
formation  of  brown  matters,  and  a  body  dyeing  cotton  without 
a  mordant,  a  dull  but  fast  blue.  Cr>*stallizlng  it  t\vo  or  three 
times  in  alcohol  purifies  it. 

It  is  easiest  to  obtain  a  definite  product  by  acting  u] 
artificial  alizarine  of  the  purest  possible  kind.     (The  Na, 
quality,  manufactured  by  Meister,  Lucius,  &  Co.,  at  Hi 
sur-Mcin,  has  given  me  good  results).     The  impurities  ft 
tains  are  a  little  anthraquinone,  oxyanthraquinone,  and 
purpurine,  which  can  be  easily  separated.     This  separai 
is  effected  by  repeated  crystallizations  in  alcohol.     I  alw 
prefer  to  sublime  the  product  beforehand,  although  this 
cess  only  gives  about  40  per  cent.     It  is  then  easier  to  obtain 
beautiful  crystals  of  alizarine  by  the  processes  which  foil 
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e  alcohol  treatment  Pure  alizarine,  crystallized  in  alcohol, 
kes  its  appearance  either  under  the  form  of  fine  yellow 
cdlcs,  or  under  the  form  of  spangles,  which,  in  colour,  are 
ore  or  less  yellow  in  proportion  to  their  thickness.  But  for 
e  same  dimensions  these  crystals  are  constantly  less  red  in 
lour  than  those  of  alizarine  prepared  by  the  methods  indi- 
cated in  standard  works.  The  elementary  analysis  of  it  has 
given  figures  which  are  a  mark  of  its  purity. 

o  gr.  1645  of  matter  dried  at  100°  in  vacuo  give  o  gr.  4225 
of  carbonic  acid  and  0050  of  water,  which  makes  in  a 
hundred  parts — 

Found,  Calculated. 

C.     7000     7000 

H.      3*38     3'33 

If  this  analysis  be  compared  with  the  older  ones  of  Robi- 
quet,  Schunck,  Debus,  and  Rochleder  (Gerfiardt^  Chi?nie 
Organ,  t.  Hi.,  p.  S02),  it  will  be  seen  that  there  has  always  been 
found  more  hydrogen  and  less  carbon,  which  indicates  the 
presence  of  a  certain  quantity  of  purpurine  in  the  matter 
which  had  been  analysed.  The  same  observation  may  be 
applied  to  those  analyses  made  since  1864,  as  may  be  seen 
from  the  following  table: — 

MM.  Graebe  and 
M.  Streclcer  (1.)  Liebermann. 

il  iii.  iv.  i.  ii. 

69'S6  69*61  69"85  69*44  70*25 
361  3'53  346  3*53  y43 
The  first  analysis  of  M.  Schiitzenberger  is  that  of  a  product 
twice  crystallized  in  water  heated  to  500"  F.;  No.  2  corresponds 
to  an  alizarine  twice  sublimed  and  crystallized  in  alcohol. 
These  figures  confirm  what  I  said  above;  sublimation  and 
crystallization  in  heated  water  are  powerless  for  the  separation 
of  alizarine  and  purpurine.  The  analysis  of  Strecker,  which 
gave  him  the  formula  Cj^H^O^  since  1865,  correspond  better 
than  the  preceding  ones  to  the  result  of  calculation.  The 
author  does  not  mention  by  what  process  he  purified 
the  alizarine  which  he  used  in  his  analysis.  The  No.  2 
of  Messrs.  Graebe  and  Liebermann  has  given  better  results. 


A.  Schiiuenberger. 

L           n. 

1. 

C   6870     6906 

6998 

H.    348       3-53 
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It  is  true  that  it  was  obtained  with  artificial  alizarine,  ah 
rather  high  figures  of  carbon  and  hydrogen  seem  to  prove 
presence  of  a  little  anthraquinone.  Pure  ah'zarine  diluted 
distilled  water  does  not  saturate  iron  and  alum  mordants  "in 
dyeing.  To  effect  saturation  a  little  carbonate  of  calcium  is 
required.  As  this  salt  is  always  but  slightly  soluble  in  water,  it 
is  better  to  dissolve  it  beforehand  in  water  mixed  with  carbonic 
acid.  I  made  all  my  dyeing  experiments  by  using  a  solution  of 
carbonate  of  calcium  of  i  gramme  per  litre,  which  I  added  to 
the  dye  baths  in  various  proportions  to  determine  the  quantity 
which  produced  the  greatest  result.  Natural  waters,  contain- 
ing bicarbonate  of  lime  mixed  with  distilled  water,  might  do 
quite  as  well  as  the  solution  which  I  employed,  but  the  other 
saline  substances  which  these  waters  generally  contain  are 
not  without  their  effects  on  the  shades  obtained,  and  in  experi- 
ments as  the  above,  where  it  is  required  to  be  known  with 
exactness  what  the  purity  of  the  substance  is,  I  disapprove  of 
their  use.  In  water  mixed  with  carbonate  of  calcium,  the 
alizarine  behaves  in  a  peculiar  manner.  When  exposed  to  the 
cold  in  an  open  vessel,  the  two  substances  slowly  act  on  one 
another;  if  heated  the  action  is  much  more  rapid.  The  car- 
bonic acid  is  partly  displaced,  there  is  formed  a  calcareous 
combination  of  alizarine,  which  gives  the  liquid  a  violet  colour. 
The  colour  remains  for  several  days,  but  if  it  is  made  to  boil 
so  as  to  displace  the  carbonic  gas,  the  calcareous  lake  reunites 
in  a  very  light  violet  precipitate,  which  gradually  sinks  to  the 
bottom.  This  only  dyes  the  mordant  in  an  incomplete 
manner,  unless  a  certain  quantity  of  carbonic  acid  gas  be 
added  to  the  liquid,  which  rapidly  decomposes  this  calcareous 
compound.  This  acid,  which  naturally  exists  in  waters,  o^ 
viously  plays  an  important  part  in  the  dyeing  process 

The  maximum  result  is  obtained  with  alizarine  when  thei? 
is  one  equivalent  of  calcium  to  one  equivalent  of  colouring 
matter.  All  calcium  which  exceeds  this  limit  causes  a  loss  by 
the  formation  of  an  insoluble  bkalcic  lake. 

Alum  mordants  with  pure  alizarine  take  a  red  of  a 
greater  violet  shade  than  with  alizarine  prepared  by 
ordinary  methods^,  which,  according  to  M.  Camillc  Koechlm 
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is  itself  not  suitable  for  the  production  of  a  fine  red.  Com- 
pared with  the  chromo-h'thographtc  circles  of  M.  Chevreul,  the 
shade  which  the  alum  assumes  appears  to  be  the  O  or  i  red 
violet  one-tenth  reduced.  Iron  mordants  dye  a  shade  of  i  violet 
blue  one-tenth  or  two-tenths  reduced.  This  particular  shade  of 
violet,  which  is  often  sought  for,  the  resistance  the  colours  offer 
to  boiling  soap  and  water,  the  manner  it  behaves  in  dyeing 
when  in  contact  with  pure  water,  are  characteristic  of  aUzarine 
and  distinguish  it  from  all  other  colouring  matters  of  madder, 

(2.)  On  Psatdo-PurpHrine. — A  portion  of  the  pscudo-pur- 
purine  contained  In  the  madder  can  be  immediately  extracted 
by  washing  it  in  water  alkalized  with  a  little  carbonate  of  soda, 
then  in  pure  water.  The  residue  is  allowed  to  digest  in  an 
aqueous  solution  of  alum  at  a  temperature  not  exceeding  60**. 
The  solution  of  alum  acquires  a  beautiful  cherry-red  colour, 
and  acquires  a  fluorescent  yellow  reflection.  When  sulphuric 
acid  is  added  to  this  solution,  the  colouring  matter  precipitates^ 
under  the  form  of  yellow  flakes. 

The  madder  lake  whicli  is  known  in  commerce,  and  which  is 
employed  by  printers  for  the  production  of  a  beautiful  topical 
pink  colour,  fast  in  light  and  air,  but  which  does  not  resist 
the  action  of  soap  and  water,  is  for  the  most  part  a  combina- 
tion of  alum  and  pseudo-purpurine,  which  sulphuric  acid 
decomposes  in  the  cold. 

The  commercial pnrpurine  prepared  by  the  process  of  M.  E, 
Kopp,  is  the  richest  source  of  pseudo-purpurinc.  It  was  in 
this  product  that  M.  Schutzenbct^er  discovered  it.  To  obtain 
it  in  a  state  of  purity,  the  method  recommended  by  this 
chemist  should  be  pursued,  which  is  based  on  the  insolubility 
of  pseudo-purpurine  in  boiling  absolute  alcohol,  while  other 
matters  dissolve  in  it.  The  residue  of  this  treatment,  which 
constitutes  about  nine-tenths  of  the  whole  substance,  still  con- 
tains non-colouring  substances,  which  arc  separated  by  dis- 
solving in  boiling  benzine,  when  it  settles  under  the  form  of 
crystalline  powder.  Of  all  the  colouring  matters  of  madder 
this  is  the  easiest  to  obtain,  but  owing  to  its  great  instability 
precautions  must  be  taken.  With  the  greatest  of  ease  it  is 
changed  into  purpurine. 
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M.  Schiitzcnbcrgcr  has  remarked  that  sublimation  as 
the  action  of  the  alcohol  at  400"  F.,  causes  it  to  undergo  this 
change.     Experience  has  proved  to  me  that  alcohol  is  not 
necessary,  for  the  same  chemical   action  is  visible  when  the 
pseudo-purpurine   is  heated  with  water  to  400*  F.,  or  e\*en 
without  water.      In  every  case   a   considerable   portion   of 
matter  is   lost.      It  is   not  always   this  change   which   the 
colouring  matter  undergoes  at  400°  F.  which  causes  errors 
to  arise;   but  what  has  given  rise  to  mistakes,  is    the   fact 
that  this  transformation  can  even  take   place  below  212°  F. 
and  in  the   very   midst  of  dissolvents   which   are   regularly 
used    along   with    madder.       Having    used    boiling  90  per 
cent  alcohol  instead  of  absolute  alcohol  to  extract  the  raw 
purpurine»  the    whole    substance    was    gradually    dissolved, 
a    thing    which    should    not    take    place,  pseudo-purpurine 
being  insoluble  or  nearly  so   in   this  vehicle.      One   expert- 
,ment   in   dyeing   convinced   me  that   all  was  changed   into 
purpurin  e.       I    repeated    the    experiment   with   pseudo-pur-^ 
purine    previously    treated   with    absolute   alcohol.       I 
able  to   ascertain   that   at   the  temperature   of   176*'   F., 
was  regularly  changed  into  purpurine.      But  it  is  not  only 
alcohol  which  has  this  property.     An  aqueous  solution  of  alum 
acts  in  the  same  manner.     At  140°  F.,  it  simply  dissolves  a 
portion  of  pseudo-purpurine,  another  portion  forms  with  the 
alumina  an  insoluble  lake,  difficult  to  be  decomposed  by  acids. 
If  raised  to  ebullition,  the  dissolved  portion  is  rapidly  changed 
into   purpurine;  whereas   the  insoluble  portion  remains  un- 
changed.     By  treating  it  with   cold   concentrated  sulphuric 
acid  the  pseudo-purpurine  is  separated  from  it     I  ascertained 
that  a  great  number  of  bodies,  such  as  dilute  acetic  and  sul- 
phuric acid,  acetate  of  soda,  &c.,  rapidly  cliange  the  pseudo- 
purpurine,  and  I  was  uncertain  as  to  what  could  be  the  final 
reducing  agent  to  which  this  curious  chemical  action  was  due 
until  I  had  succeeded  in  discovering  it  by  the  use  of  pure 
water.    Three  or  four  hours*  boiling  was  sufficient    The  action 
is  slower  if  the  product  has  been  purified  by  crystallization  in 
benzine  than  is  the  case  where  a  raw  material  is  used     In 
considering  the  formulas  established    by  Messrs.    Schut2< 
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berger  and  Schiffert,  CjpHigOt^  and  Cg^HigO^,  which  are  at 
present  written 

CuHA  and  C„HA. 

Pseudo-purpurine.  Purpurine. 

it  may  be  seen  that  a  true  reduction  takes  place,  which  cannot 
be  conceived  without  admitting  that  it  has  taken  place  at  the 
expense  of  a  portion  of  the  pseudo-purpurine  which  is  found 
oxidized.  The  study  of  the  products  of  this  remarkable 
reaction  will  form  the  subject  of  a  special  paper.  I  only  wish 
here  to  treat  of  the  colouring  matters  which  are  the  result. 
There  is  then  found  rst,  purpurine,  the  chief  product;  2nd, 
hydrated  purpurine  in  a  small  quantity;  and  3rd,  purpuro- 
xanthine  in  a  still  less  quantity.  Besides  the  three  substances 
just  mentioned,  I  observed  the  presence  of  a  matter  which 
dyed  the  alum  mordant  a  bright  and  saturated  yellow-orange, 
which  distinguishes  it  from  purpuro-xanthine  which  does  not 
saturate  mordants.  The  examination  of  this  body  is  still  un- 
finished; hitherto  I  have  obtained  it  in  such  small  quantities 
that  I  have  found  it  impossible  to  make  an  elementary 
analysis  of  it. 

The  instability  of  the  pseudo-purpurine^  as  appears  from  all 
that  which  has  preceded,  shews  the  impossibility  of  again 
meeting  with  it  in  madder  which  has  been  in  contact  with  a 
warm  and  acid  liquor.  Thustlie  "flowers  of  madder"  contains 
less  of  it  than  the  madder  from  which  it  comes.  Garancine 
and  garanceux  do  not  contain  any  of  it.  It  is  the  same  with 
the  various  extracts  of  commercial  madder,  with  the  exception 
of  commercial  purpurine  prepared  by  the  process  of  M.  E. 
Kopp. 

This  process,  which  consists  in  exhausting  the  madder  in 
the  cold  with  water  charged  with  sulphurous  acid,  is  not  likely 
to  change  the  immediate  principles  in  the  same  way  as  those 
which  place  the  primary  matters  in  contact  with  boiling  dis- 

i  solvents.  However,  it  is  possible  that  at  the  temperature  of 
140"  F.,  to  which  the  sulphurous  liquid  is  submitted  with  the 
previous  addition  of  some  chlorhydric  acid,  a  certain  quantity 
of  pseudo-purpurine  might  be  reduced  to  purpurine  and  pur- 
I      puro-xanlhinc.      Whatever   may    be   the    case,    I    say   with 
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emphasis  that  by  boiling  pseudo-purpurine  with  watel 
same  colouring  matters  arc  obtained  as  Schiitzenberger 
Schiffert  discovered  in  commercial  purpurinc.  There  is 
necessity  then  of  stating  that  madder  really  contains  glucosid^ 
corresponding  to  every  colouring  matter  which  has  been  found 
in  it,  since  three  of  these  substances  are  so  easily  formed  at 
the  expense  of  the  pseudo-purpurine;  it  is  more  exact  to  say 
that  these  results  take  place  as  if  the  madder  only  originally 
contained  two,  namely,  alizarine  and  pseudo-purpurine,  the 
instability  of  the  latter  necessarily  including  the  presence 
of  others. 

To  dye  with  pseudo-purpurine  dissolving  in  alcohol  must 
avoided,  because  it  effects  a  change.  It  must  be  finely  groi 
in  tepid  water,  in  which  it  readily  dissolves. 

Pseudo-purpurine  only  dyes  mordants  in  distilled  water. 
Alum  mordant  assumes  similar  colours  to  those  which  alizarine 
gives.  It  is  the  o  or  i  red  violet  of  the  chromatic  circles  of 
M.  Chevreul.  Iron  mordants  on  the  contrary  assume  so  dif- 
ferent a  violet  colour  from  that  of  alizarine,  that  it  is  impossible 
to  confound  them.  It  is  a  violet-grey  which  I  consider  as  being 
the  5  violet-blue,  three-tenths  or  four-tenths  reduced.  These 
colours,  as  also  those  produced  by  the  other  red  colouring 
matters  of  madder  are  distinguished  by  the  fact  that  the 
soapings,  far  from  heightening  their  brightness,  rapidly  d^ 
stroy  them. 

In  the  presence  of  water  containing  bicarbonate  of  calciunT 
it  also  behaves  in  a  quite  characteristic  manner.  The  acti^ 
of  the  salt  is  clearly  detrimental ;  its  presence  impoverif 
the  dye  baths,  and  when  the  quantity  of  calcium  becomes" 
monocalcic  lake,  all  the  pseudo-purpurine  is  found  engaged  in 
an  insoluble  calcareous  combination,  upon  which  carbonic  add 
has  no  effect  and  which  does  not  dye  at  all.  Owing  to  the 
facility  with  which  this  colouring  matter  forms  insoluble  com- 
bination.s  its  action  in  madder  dyeing,  such  as  is  practised  in 
the  trade,  is  of  no  importance.  And  it  is  necessary  that  this 
should  be  the  case,  for  the  little  solidity  of  its  colours  (proved 
by  M.  Schiitzenberger)  can  only  be  injurious  in  this  operation. 
This  is  the  case,  for  instance,  when  Alsatian  madder  is  ui 
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which  contains  no  carbonate  of  calcium.  Nothing  then  pre- 
vents the  fixing  of  the  pseudo-purpurine,  which  takes  place 
more  or  less  easily,  according  to  the  calcarcousness  of  the 
water  in  use.  Under  these  circumstances  the  alizarine  con- 
tained in  the  same  madder  dyes  badly.  The  final  issue  results 
in  a  mixture  of  aluminous  lakes  of  pseudo-purpurinc,  purpu- 
rine,  and  alizarine,  where  the  first  prevails  which  neither 
resists  soap  nor  exposure  on  the  grass.  But  if  before  dyeing 
care  has  been  taken  to  add  to  the  bath  some  chalk,  the  pseudo- 
purpurine  is  precipitated  and  will  no  longer  dye;  whereas 
under  these  conditions  alizarine  and  purpurine  are  perfectly 
fixed.     Thus  good  sound  colours  are  obtained- 

Thc  comparative  study  of  the  properties  of  alizarine  and 
pseudo-purpurine  leads  then  to  a  rational  explanation  of  a 
fact  known  for  a  long  time  (vide  Schutzenbergcr,  TraiU  dis 
Matures  Coloranies,  ii.^  p.  iy3^  and  foUaiviug)^  considered  as 
important,  but  the  explanation  of  it  was  unknown.  What 
has  preceded  allows  me  to  explain  still  more  facts  relating  to 
madder  dyeing.  To  be  systematic  we  shall  devote  our  atten- 
tion to  the  residue  which  comes  from  the  operation  we  have 
just  discussed.  The  dyeing  has  been  effected  in  the  presence 
of  chalk,  whether  it  has  been  added  to  the  substance,  as  in 
the  case  of  Alsatian  madder,  or  whether  it  is  naturally  con- 
tained, as  in  the  madder  of  Avignon.  The  whole  of  the 
pseudo-purpurinc  is  contained  in  the  residue,  with  the  addi- 
tion of  a  certain  amount  of  other  colouring  matters  (alizarine 
and  purpurine),  accordingly  as  the  chalk  has  been  in  excess 
or  not  The  presence  of  these  colouring  matters  was  for  a 
long  time  overlooked,  and  they  were  lost. 

This  residue  has  only  been  utilized  since  1843,  in  which 
year  Mr.  Leonard  Schwartz  discovered  that  by  treating  it  with 
sulphuric  acid  colouring  matters  could  be  obtained  from  it. 

I      By  this  treatjnent  the  regenerated  colouring  matter  is  changed 

,      into  purpurine,  which  predominates  in  these  residues  called 
garanccux,  and  which  gives  to  the  colours  it  produces  this 

I      special  shade  of  red  which  I  shall  soon  describe,  and  which  is 

I      little  sought  after. 

I         Madder  previously  washed  in  boiling  acidulated  water  is 
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also  used  In  dyeing.  Since  1828  this  has  been  known  under 
the  name  of  garancine.  By  this  transformation  about  70  or 
80  per  cent  of  colouring  matter  is  gained;  this  is  owing  to 
the  liberation  of  the  pseudo-purpurine»  which  is  immediately 
changed  into  purpurine,  and  which  in  dyeing  produces  shades 
equal  in  fastness  to  those  which  are  produced  by  alizarine. 
-  Such  then  arc  the  deductions  drauTi  from  the  study  of  the 
properties  of  pseudo-purpurine.  If  this  latter  is  not  directly 
useful  in  dyeing,  it  at  any  rate  plays  an  important  part 
its  easy  transformation  into  purpurine. 

The  authors  who  have  devoted  their  attention  to  the  colour 
ing  matters  of  garancine  have  often  confounded  these  two  sub- 
stances,  and  it  is  owing  to  this  confusion  (which  can  easily  be 
imagined  after  what  has  just  been  said)  that  the  erroneous 
notion  of  the  part  taken  by  purpurine  in  dyeing  is  to  be 
attributed^  which,  according  to  the  very  competent  authorities 
I  have  quoted,  no  longer  forms  part  of  madder  reds  when 
finished.  This  assertion  can  only  be  applied  to  pseudo- 
purpurine. 

(j.)  Purpurine  and  Hydraicd  Purpurine, — To  obtain  these 
two  substances  apart  from  alizarine,  as  a  start  I  commenced 
with  crude  pseudo-purpurine  exhausted  with  absolute  alcohol 
In  causing  this  product  to  boil  with  distilled  water  or  alcohol  of 
90**  the  transformation  takes  place.  By  washing  it  in  water  the 
purpuro-xanthine  is  obtained,  and  by  the  use  of  dilute  alcohol 
the  orange  matter  or  hydrated  purpurine  of  M.  Schiitzenberger. 
The  purpurine  is  made  to  re-crystallize  from  boiling  90  per 
cent  alcoho!.  The  mother  liquids  always  contain  purpuro- 
xantliinc,  resulting  from  the  partial  destruction  of  the  purpurine, 
but  by  washings  in  weak  lukewarm  alcohol  this  may  be  re- 
moved. We  must  recollect  that  by  the  sublimation  of  the 
pseudo-purpurine  and  hydrated  purpurine,  only  purpurine  is 
obtained. 

Once  sublimed  it  is  easier  to  obain  it  in  a  crystallized  s 
in  alcohol. 

Purpurine  easily  dyes  mordants  in  distilled  water.     It  cnj 
tliis  property  in  common  with  pseudo-purpurine.     Alum  m' 
dants  are  dyed  No.  4  violet  red,  pink  colours  (a  weak  alum 
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mordant),  appear  of  a  more  violet  shade  than  the  red ;  they  are 
a  little  brighter  than  those  obtained  by  pseudo-purpurine 
under  the  same  conditions.  The  violet  is  purer  than  from  this 
latter  substance,  but  not  so  good  as  tliat  from  alizarine.  It 
is  the  No.  2  violet,  three-tenths  reduced.  The  shades  which 
alum  mordants  take  are  not  definite.  The  processes  of  soap- 
ing and  clearing  purify  them  without  changing  them,  but  boil- 
ing soap  and  water  produces  in  them  a  remarkable  change. 
They  lose  whatever  violet  shade  they  possessed.  The  red 
becomes  true  red  (the  o  red  of  the  chromatic  tables),  and 
assumes  considerable  brightness.  The  pink  has  a  tendency 
to  a  clear  orange-red.  The  violet  on  the  contrary  grows 
weaker  and  becomes  duller. 

This  curious  change,  which  I  shall  explain  shortly,  is  also 
effected  by  the  influence  of  boiling  water  alone,  but  the  colours 
do  not  become  so  bright  as  with  soap.  Hydratcd  purpurine 
(the  orange  substance  of  M.  Schiitzcnbcrger)  is  difficult  to 
obtain  free  from  purpurine.  It  is  formed  at  the  same  time  as 
the  latter  by  the  action  of  boih'ng  water  on  the  pseudo-purpu- 
rine. I  believe  I  had  noticed  its  fonnation  by  the  action  of 
boiling  acidulated  water  on  a  solution  of  purpurine  and  alum 
water  or  caustic  soda,  but  I  do  not  wish  to  be  positive  on  this 
point.  The  properties  of  this  body  differ  so  little  from  those 
of  the  former  that  it  is  not  worth  while  dwelling  at  length  on 
them.  The  prolonged  action  of  water  or  alcohol  causes  an 
alteration,  and  Uie  result  of  this  decomposition  is  still  pur- 
puro-xanthine. 

As  far  as  dyeing  is  concerned,  hydrated  purpurine  behaves 
in  the  same  manner  as  purpurine,  with  this  difference,  that  the 
reds  coming  from  the  baths  possess  the  pure  shade  which  only 
appears  on  the  cloth  dyed  in  purpurine,  after  it  has  becii 
boiled  some  time  with  water.  Treating  with  soap  and  clearing 
only  purify  these  colours  without  modifying  them^  so  that 
mordants  dyed  in  this  orange  matter,  and  soaped,  produce  the 
same  shades  as  those  dyed  in  purpurine  and  boiled  in  soap. 
It  seems  as  if  the  aluminous  lake  of  purpurine  fixed  the  ele- 
ments of  water  and  changed  into  an  aluminous  combination 
I       of  hydrated  purpurine.     The  conclusion  at  least  is  the  most 
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natural  deduction  from  the  various  facts  which  I  am  a 
to  detail. 

Besides  this  difference  of  appearance  which  the  mordanted 
cloth  presents  immediately  after  dyeing,  the  two  colouring 
matters  behave  alike;  and  what  I  am  going  to  say  now  appli^ 
just  as  well  to  one  as  to  the  other. 

When  to  the  distilled  water  which  is  used  as  the  dye  bath7 
increasing  quantities  of  a  solution  of  bicarbonte  of  calcium 
added,  it  is  clear  that  the  results  are  not  so  greatly  influenc 
as  in  the  case  of  alizarine.  Yet  a  maximum  can  be  seen 
when  there  arc  equivalent  quantities  of  salt  of  calcium  and 
colouring  matter.  It  may  be  remembered  that  under  these 
conditions  the  alizarine  also  gives  a  maximum,  even  when 
pseudo-purpurine  does  not  dye  at  all.  Each  colouring  matter, 
then,  of  madder  behaves  in  a  different  manner,  purpurine  satu- 
rating the  mordants  in  distilled  water,  whereas  alizarine  does 
not  saturate  them  at  all.  When  the  quantity  of  calcium  is 
increased  the  dye  bath  becomes  impoverished;  and  when 
there  are  three  equivalents  of  salt  to  one  of  purpurine,  the 
whole  colouring  matter  is  precipitated  in  the  state  of  an  insol 
uble  lake.  Carbonic  acid  acts  very  slightly  on  this  lake,  but 
jt  speedily  decomposes  that  of  alizarine. 

In  the  cold,  purpurine  acts  slowly  on  the  calcareous  carbon 
ate  dissolved  in  water.  Heat  accelerates  this  reaction,  and 
the  liquid  assumes  a  pink  colour.  When  left  to  settle,  the 
calcic  lake  separates  from  it  and  it  loses  its  colour.  In  this 
particular,  then,  purpurine  behaves  differently  from  alizarin 
where  the  lake  remains  in  suspension  for  several  days, 
colours  the  liquid  a  light  violet  The  purpurine  colours  su; 
port  the  operations  of  soaping  and  clearing  as  well  as  th 
of  alizarine,  but  they  do  not  so  well  withstand  tlic  direct  action 
of  the  sun.  The  resistance  which  purpurine  offers  to  soap  and 
water  has  often  caused  it  to  be  mistaken  for  alizarine,  whidi, 
being  obtained  mixed  with  purpurine  by  those  experimen- 
talists who  have  worked  upon  the  subject,  giving  in  dyeing 
but  slightly  different  shades,  was  mistaken  for  it. 

(4.)  Madder  Colours. — Alizarine   by  itself  yields  beautiful 
violets  with  iron  mordants.     This  fact  is  so  universally  admit- 
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ted  that  no  further  proof  is  requisite.  But  on  the  contrary 
it  is  not  so  generally  well  known  that  purpurinc  produces  dull 
and  reddish  violets,  and  it  remains  for  me  to  explain  how, 
with  madder  and  its  commercial  derivatives^  which  contain 
several  colouring  matters,  beautiful  violets  can  be  obtained, 
that  is  to  say,  how  the  influence  of  purpurine  is  neutralized, 
prevented  from  fixing,  or,  if  fixed,  how  its  own  lakes  are 
destroyed. 

The  more  free  purpurine  an  extract  of  madder  contains  the 
less  it  is  fitted  for  the  production  of  purples;  such  as  garan- 
cine,  which  in  this  respect  is  greatly  inferior  to  flowers  of 
madder,  from  which  it  comes;  for  the  latter  still  contains  in 
the  state  of  an  insoluble  lake,  pseudo-purpurinc^  which  in  the 
former  is  changed  into  free  purijurine.  In  practice  preference 
is  therefore  given  to  the  flowers  for  dyeing  purples.  In  the 
preparation  of  the  flowers  of  madder  intended  for  dyeing  pur- 
ples, care  has  been  taken  not  to  saturate  the  carbonate  of 
calcium  which  is  naturally  contained  in  it;  during  the  process 
of  dyeing  some  is  added  to  the  batlis.  From  the  results  wliich 
I  obtained  in  commenting  upon  the  action  of  this  salt  on  pur- 
purine, it  will  be  seen  that  by  that  means  the  purpurine  is 
precipitated  in  the  state  of  a  lake.  This  lake  only  participates 
very  slightly  in  dyeing,  the  carbonic  acid  which  is  in  solution 
in  the  batJi,  acting  upon  it  in  an  incomplete  manner;  whereas 
the  lake  from  the  alizarine  only  forms  slowly,  the  presence  of 
carbonic  acid  impeding  its  precipitation,  I  have  proved  this 
fact  by  numerous  experiments. 

When  in  a  dye  bath  containing  the  two  colouring  matters, 
carbonate  of  calcium  is  added  in  increasing  quantity,  a  point 
is  reached  when  the  greater  part  of  the  purpurine  is  precipi- 
tated, although  the  alizarine  remains  free  and  performs  the 
dyeing.  So  true  is  this,  that  with  a  mixture  of  small  quantity 
of  alizarine,  and  a  large  quantity  of  purpurine,  such  as  garan- 
cine,  a  violet  colour  can  be  dyed  and  produced  by  previously 
determining  that  quantity  of  chalk  which  gives  the  best  result. 
But  a  loss  of  total  colouring  matter  occurs,  which  is  the  pur- 
purine contained  in  the  mixture  (vide  Schiitzenberger,  Traitd 
des  Mat  Cohrantts^  ".»/.  ^S^}-     In  commerce  there  exists  a 
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garancine  known  as  commercial  alizarine  or  pincoffine,  which, 
with  the  addition  of  a  little  chalk  or  calcareous  water,  produces 
much  finer  violets  than  madder  or  the  flowers  of  madder. 
This  substance  is  obtained  by  submitting  a  good  quality  of 
garancine,  well  washed,  to  the  action  of  steam  superheated  to 
about  400**  F.  M.  Schiitzenberger  holds  that  the  heat 
destro)rs  a  brown  resinous  matter  which  tarnishes 
purples.  But  as  far  as  my  experience  goes  it  is  the  pu 
purine  which  is  destroyed  under  these  conditions,  for  I 
have  been  able  by  such  treatment  to  obtain  pure  alizarine 
by  taking  extracts  very  rich  in  purpurine.  This  destruction 
also  explains  the  reason  why  the  madder  loses  by  its  trans- 
formation into  pincoffine  a  portion  of  its  colouring  powers. 
The  treatment  which  the  purple  undergoes  after  dyeing, 
while  clearing  the  white  parts  not  printed  on,  has  the  effect 
of  removing  in  a  great  measure  the  iron  and  purpurine  lake, 
which  is  greatly  reduced  by  the  effects  of  chlorine  and 
boiling  soap  and  water,  while  the  lake  of  alizarine  is  not  so 
much  acted  upon,  but  the  purpurine  is  not  totally  extracted, 
and  the  violet  always  remains  inferior  to  that  produced  by 
pure  alizarine. 

The  madder  red  and  pinks  require  the  concurrence  of  several 
colouring  matters;  none  of  those  we  have  just  spoken  of  pro- 
duces of  itself  these  beautiful  colours.  Alizarine  produces  a  dull 
purplish  red.  Pseudo-purpurinc  will  not  do  for  two  reasons; 
firstly,  because  it  is  too  easily  precipitated  by  the  salts  of 
lime;  secondly,  because,  if  owing  to  a  deficiency  of  chalk, 
it  becomes  soluble  and  dyes;  the  red  produced  will  not  resist 
the  actions  of  soaping  and  clearing.  Purpurine  and  hydrated 
purpurine  produce  reds  of  an  orange  shade.  However,  the 
red  of  madder  is  intermediate.  It  was  then  quite  natural  to 
try  a  synthesis  of  it  by  the  mixture  of  alizarine  and  pur- 
purine. 

I  performed  my  experiments  with  colouring  matters  which 
had  been  sublimed,  and  were  as  pure  as  it  was  possible  for 
me  to  obtain  them.  Of  each  I  made  a  titrated  alcoholic  solu- 
tion, and  with  these  solutions  mixed  in  different  proportions 
I  made  my  dyeing  experiments  so  as  to  obtain  the  maximum 
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result,  that  is  to  say  in  the  presence  of  equivalent  quantities  of 
carbonate  of  calcium  and  of  colouring  matter. 

I  thus  obtained  a  series  of  very  slightly  different  shades  (I 
had  proceeded  by  addition  of  5  per  cent.),  and  I  compared  them 
with  reds  and  pinks  of  good  madder  work.  From  the  exami- 
nation of  the  scries  it  appeared  that  purpurinc  exerts  a  greater 
influence  on  the  shade  of  the  mixture  than  alizarine,  which  is 
speedily  overpowered  by  its  congener,  that  is  to  say,  that 
slightly  different  amounts  of  purpurine  gave  nearly  similar 
shades  when  this  body  was  in  excess,  and  30  or  40  per  cent. 
of  alizarine  scarcely  modified  the  shade  of  the  mixture,  but 
the  gradations  at  the  other  end  of  the  scale  differ  in  a  greater 
degree.  The  beautiful  inaddcr  red,  which  resembles  the  red  of 
Adrianople  and  the  beautiful  pink  colours  from  flowers  of 
madder,  can  be  produced  by  a  mixture  of  55  parts  of  purpurine 
and  45  parts  of  alizarine,  that  is  to  say  by  almost  equivalent 
quantities. 

In  this  method  there  is  always  a  chance  of  error,  which  I 
am  now  about  to  indicate.  In  dyeing  we  never  succeed  in 
fixing  on  the  cloth  all  the  colouring  matter  which  we  place  in 
the  bath,  only  a  small  quantity  remains  there  in  the  free  state; 
another  portion  forms  with  the  chalk  in  the  bath  and  with  the 
alum  which  is  detached  from  the  mordanted  cloth,  an  insolu- 
ble combination,  the  quantity  of  which  should  not  be  over- 
looked, and  which  might  contain  the  two  colouring  matters  in 
proportions  different  from  those  which  are  fixed  on  the  cloth 
without  possibility  of  determination.  I  do  not,  therefore,  in- 
sist upon  these  proportions  of  the  alizarine  and  purpurinc, 
being  content  to  have  shewn  that  two  colouring  matters  are 
necessary  for  the  formation  of  red  and  pink,  and  that  these 
matters  are  alizarine  and  purpurine,  which  was  in  fact  the  aim 
of  this  memoir. 

I  have  tried  to  analyze  the  lake  of  the  beautiful  madder  red, 
and  to  determine  the  amount  of  fatty  acids  whicli  the  soapings 
have  introduced  with  the  colouring  matter  and  the  mineral 
portions;  but  I  have  no  confidence  in  tlie  calculations  ob- 
tained in  determining  the  vegetable  matters,  but  the  analysis 
of  the  ashes  has  given  a  very  precise  result,  which  confirms  the 
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already  well  known  observation  of  Mr.  Henri  Schlumbergcr. 
On  a  piece  of  cloth  about  i6  decimetres  square  and  of  a  suffi- 
ciently covered  ground,  I  found  O  gr,  033  of  alumina  and 
o  gr.  0268  of  lime.  These  figures  agree  with  ratio  of  4  of 
alumina  to  3  of  calcium,  which  by  calculation  require  o  gr.  033 
alumina  and  o  gr.  269  lime.  The  agreement  is  all  that  can  be 
desired,  and  it  is  quite  correct  to  conclude  from  this  analysis 
that  the  lime  forms  a  constituent  part  of  the  coloured  lake, 
and  that  it  enters  into  atomic  combination.  A  further  deduc- 
tion might  be  drawn  that  the  coloured  lake  itself  is  a  definite 
combination,  in  which  the  fatty  acid  and  the  colouring  matter, 
the  chalk  and  alumina  arc  in  simple  proportion.  The  fact 
that  alizarine  and  purpurine  require  the  addition  of  one  atom 
of  calcium  to  be  thoroughly  fixed  on  the  alumina-mordanted 
cloth  maybe  taken  as  a  proof.  The  proportion  between  the 
alumina  and  the  constituent  portions  of  the  coloured  lake  is 
influenced  by  the  processes  of  brightening  and  the  acid  treat- 
ments. This  operation  only  affects  the  quantity  of  caldui 
in  a  slight  degree,  this  is  evident  from  the  analysis  of 
Schlumberger.  According  to  this  eminent  analyst,  the  rat 
before  clearing,  is  as  follows: — 

Alumina,  I'lZ.     Lime,  0-23,  and  after  the  brightcnings, 
Alumina,  o'3i  to  025,  and  lime  from  or  7  to  0*20. 

In  fine,  to  conclude  my  remarks  on  madder  red  and  pink,  it 
remains  to  explain  the  effect  of  ebullition  In  a  closed  boiler  by 
•which  these  colours  obtain  their  greatest  possible  brightness. 
To  understand  this  result,  it  must  be  remembered  that  dyeing 
fixes  simultaneously  three  colouring  matters,  alizarine,  pur- 
purine, and  hydratcd  purpurine.  Of  these  three,  purpurine 
undergoes  by  the  action  of  boiling  water  a  transformation 
which  I  have  explained.  Its  alumina  lake,  which  is  dull  pur- 
plish, becomes  a  very  brilliant  orange-red.  It  appears  to 
change  itself  into  a  lake  of  hydrated  purpurine,  so  that  after 
this  operation  the  coloured  lake  would  not  contain  more  tjian 
two  colouring  matters,  alizarine  and  hydratcd  purpurine,  which 
by  mixture  produce  the  pure  shade,  which  is  as  remarkable  for 
its  brightness  as  for  its  great  fastness. 
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To  sum  up — (r.)  Aikaritu  extracted  from  madder  cannot 
be  separated  from  purpurine,  which  is  mixed  with  it  by  the 
ordinary  methods  in  use.  I  only  obtained  this  result  by  de- 
stroying the  latter  by  a  prolonged  heating  with  slightly  alkaline 
water.  It  is  much  easier  to  purify  the  alizarine  obtained  from 
anthracene.  In  the  pure  state  it  produces  with  oxide  of  iron 
beautiful  purples,  but  does  not  dye  alumina  red;  the  colour 
is  more  violet  and  duller  than  madder  red.  It  requires 
the  addition  of  one  equivalent  of  chalk  to  saturate  the 
mordants. 

(2.)  PsendO'purpurine  takes  no  part  of  itself  in  dyeing  on 
account  of  the  looseness  of  its  colours,  and  of  the  great  facility 
with  which  it  forms  insoluble  combinations  in  the  presence  of 
salts  of  lime.  It  is  the  colouring  matter  of  madder  lake.  It 
produces  purpurine  and  hydrated  purpurine  with  great 
facility,  for  which  reason  it  should  be  considered  as  the 
generator  of  these  two  substances  which  are  found  in  madder, 
which  reduces  the  primitive  colouring  matters  of  this  latter  to 
two»  alizarine  and  pseudo-purpurine. 

(3-)  Pttrpurine  dyes  mordants  in  distilled  water.  The  pre- 
sence of  one  equivalent  of  lime  improves  the  results,  but  an 
excess  is  more  injurious  than  Avith  alizarine.  It  more  easily 
forms  insoluble  calcareous  lakes,  its  colours  are  changed  by 
boiling  in  waterj  and  become  the  same  as  those  of  hydrated 
purpurine,  which  with  regard  to  salts  of  lime  behaves  in  the 
same  manner.  The  reds  are  more  orange  than  madder  reds, 
and  are  fast,  the  violets  are  duller. 

(^.)  Alizarine  alone  produces  violet;  but  with  a  mixture  of 
it  and  purpurine,  the  violet  might  be  obtained  by  applying 
salts  of  lime  to  the  latter,  which  is  found  for  the  most  part 
eliminated  in  the  state  of  an  insoluble  combination  which  is 
lost. 

The  Madder  Pink  and  Red  possess  a  shade  intermediate  to 
those  obtained  by  alizarine  and  hydrated  purpurine;  with  a 
mixture  of  these  two  bodies  it  can  be  reproduced,  they  seem 
to  be  formed  by  a  definite  combination.  The  soaping  and 
brightening  regulate  the  relative  proportions.  The  final  boil- 
ing, besides  purifying  the  colours,  changes  the  purpurine  lake 
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into  that  of  hydrated  purpurinc,  and  thus  the  colour  obtat 
the  highest  possible  brightness  and  fastness  which   can  t>e_ 
given  to  it* 
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TllE  following  pages  contain  the  substance  of  a  report  p 
sented  by  MM.  Rcber.  Benner,  and  D^picrrc  to  the  Indus 
trial  Society  of  Rouen,  upon  experiments  made  with  bowls 
covered   with   india-rubber,   manufactured   by  Lctellicr 
Verstraet+ 

Tlie  application  of  india-rubber  had  been  previously  tried 
but  under  conditions  which  could  not  yield  good  results  be- 
cause  the  inventors  directed  their  attention  chiefly  to    the 
outside  coating  without  considering  the  indispensable  neccs 
sity  of  the  adhesion  of  the  coating  to  the  bowl. 

Long  before  caoutchouc  had  become  generally  employed 
manufactures,  numerous  inventors  had  endeavoured  to  super- 
sede the  endless  blanket  in  use,  the  first  cost  of  which  is  very 
considerable,  and  the  inconveniences  of  using  it  very  great 
from  the  joinings,  washings,  partial  shrinkings  or  fullings-up, 
drying,  guiding,  and  soiling  with  colour  at  the  edges. 

It  is  not  necessary  to  do  more  than  refer  to  the  principal 
attempts,  the  earliest  of  which  dates  from  1836.  and  was 
patented  by  M.  Charles  DoUfus,  of  Mulhouse,  which  refers  to 
a  clothing  of  the  bowl  to  replace  endless  blankets,  but  docs 
not  mention  india-rubber.  About  1849  Huguenin  and  Du- 
comnun,  of  Mulhousc,  took  out  a  patent  in  which  special 
mention  is  made  of  the  application  of  vulcanized  india-rubber 
upon  the  circumferences  of  cylinders  of  various  machines* 

*The  word  atwa^/ has  been  translated  as  clearing  and  brightening;  althcmgh 
not  expressly  stated  in  the  paper,  it  is  probable  that  a  treatment  with  adds,  ora6d 
salts  of  tin  is  to  be  understood  as  included  in  the  term  avivagt.—Tr. 

t  Bulletin  of  the  Sodely,  iv.,  p.  153. 
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mt  printing  machine  bowls  arc  not  specifically  mentioned .♦ 
Towards  1853  or  1854  trials  were  made  by  M.  Rondeaux 
with  bowls  made  at  Paris,  but  the  india-rubber  was  not  of  the 
proper  density  ;  it  yielded  under  pressure,  an  inconvenience 
very  serious  in  printing  with  several  colours. 

In  1867  or  1868  M.  Casassa,  of  Paris,  made  rubber-covered 
rollers  for  padding  machines  which  had  a  perfect  adhesion  to 
the  metal,  but  in  England  this  had  been  accomplished  some 
time  previously  and  the  reporter  had  used  them  in  1864  for 
squeezers. 

There  were  three  bowls  experimented  upon,  tAvo  of  which 
were  for  single-colour  machines  and  one  for  a  two-colour 
machine.  The  following  table  will  show  the  principal  dimen- 
sions and  other  particulars  closely  approximative: — 

Diameter  of  the  metal  part 7  "48  in. 

Circumference  „  2y(i2  „ 

Curvature  of  the  metal    o*o8  „ 

Circumference  of  the  coated  bowl  as'ig  „ 

Width  of  the  coating    37'4o  m 

Cur\'ature  of  the  coated  bowl ...     o'i2  „ 

Weight  of  the  bowl 551  lb. 

Weight  of  the  coating 27j^  „ 

What  is  here  called  the  curvature  of  the  bowl  is  the  per- 
pendicular distance  from  what  would  be  the  surface  of  the 
bowl  if  it  were  a  true  cylinder,  and  the  highest  part  of  the 
actual  surface  ;  or,  in  other  words,  suppose  an  arc  of  a  circle 
cutting  the  circumference  of  the  bowl  perpendicularly,  draw 
two  lines  parallel  to  the  axis  of  the  bowl,  one  joining  the 
two  extremities  of  the  arc,  and  the  other  tangent  to  the  arc  ; 
a  perpendicular  from  one  line  to  the  other  is  the  curvature. 

The  india-rubber  coating  was  in  three  layers,  called  the 
black,  yellow,  and  red  layers,  the  total  thickness  of  which  was 
about  eight-tenths  of  an  inch  ;  its  mean  density  was  i'45. 
The  cost  for  the  first  bowl  was  312  francs  (£12.  ros.),  for  the 
second  620  francs  (;£'24.  i6s.),  and  for   the  third  611  francs 

*  Dtlton'fi  English  potent  for  covering  printing  machine  bowls  with  gutta-percha 
is  dated  lat  May,  1849.—^^. 
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Two-colour. 

10*62  in. 

>i*S3  in- 

3295  » 

36"  ,, 

o-io  „ 

36-85  „ 

3779  » 

3897    n 

3976  » 

012  „ 

573  lb. 

507  lb. 

55   » 

54   » 
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50  cents.  (/34.  9s.)    It  may  be  noted  that  the  first  bowl  wj 
solid,  the  other  two  hollow. 

It  was  found  that  tAvo  layers  of  india-rubber  were  suffident, 
the  layer  next  the  metal  is  black,  very  hard,  has  a  density 
of  v^,  and  adheres  to  the  metal ;  the  outside  layer  is  of  a 
yellow-olive  colour,  density  1*3,  and  softer.  The  bowl  is 
turned  with  a  chisel,  and  before  using  it  is  polished  wi| 
strong  emery  paper. 

The  external  layer  should  be  hard  enough  not  to  yield 
a  sensible  manner  under  the  pressure  of  the  finger,  but  soft 
enough  to  be  marked  by  the  nail,  the  mark  of  which  shoi 
disappear  in  a  few  seconds. 

The  curvature  of  the  bowl  should  be  regulated  by  the  size^ 
of  it,  T^fo  of  an  inch  is  a  great  deal  too  much,  we  obtained 
good  results  with  one-half  this  amount.  Too  much  curvature 
is  easily  detected  by  the  edges  of  the  piece  being  barely 
printed. 

These  coated  bowls  require  nothing  but  a  grey  to  print 
with,  and  at  once  dispense  with  lapping,  short  blankets,  and 
long  blankets.  Less  pressure  is  required  than  with  blanket 
Thus,  for  a  blotch  pattern  printed  with  blanket  we  had 
upon  the  levers  264  lb.,  representing  an  actual  pressure 
5,836  lb. ;  the  same  pattern  with  an  india-rubber  covcr< 
bowl  gave  very  good  results  with  231  lb,,  representing  actual_ 
pressure  of  5,106  lb. 

Another  pattern  with  pins,  requiring  a  heavy  set,  wi 
printed  by  blanket  with  a  weight  of  462  lb.,  representing 
10,214  lb.  pressure,  while  with  the  india-rubber  covered  bowl 
a  weight  of  396  lb.,  or  a  pressure  of  8,753  lb,  was  sufRcient. 

The   several   comparative   trials  we   made    justify   us    in 
stating  that  the  ratio  of  the  pressure  required  with  the  india- 
rubber  to  that  with  blanket  is  as  seven  to  eight,   and  that 
of  the  india-rubber  to  long  and  short  blanket  as  seven  to  t< 
The  printing  is  satisfactory :  for  more  than  a  year  that 
have  employed  this  bowl  we  have  only  had  to  congratulate 
ourselves  on  having  tried  it.     We  have  printed  all  possil 
styles,  and  generally  found  it  preferable  to  the  blanket; 
over    patterns  arc   those   in   which   we  have  observed    ihF 
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greatest  diflerence.  ...  It  may  be  observed  that  as  there 
is  less  crushing  of  the  colour  from  the  lower  pressure  the 
colours  are  better,  because  they  arc  more  upon  the  surface 
and  penetrate  less  the  stuff  printed  ;  this  remark  applies 
especially  to  garancine  styles  with  blotch  chocolates,  which 
can  be  very  well  executed. 

These  results  are  for  single,  or  at  most  two<olour  patterns, 
and  the  reporters  do  not  give  any  opinion  as  to  many- 
coloured  patterns,  not  having  tried  the  experiments  necessary. 

In  two-colour  printing  we  made  a  very  curious  observation. 
If  something  happens  in  the  course  of  working  with  blanket 
and  lapping  which  compels  the  stoppage  of  the  machine  and 
the  lifting  of  the  bowl,  it  is  found  upon  starting  again  that 
the  pattern  does  not  fit  and  the  rollers  have  to  be  adjusted, 
so  that  several  yards  of  print  are  daily  spoiled  ;  under  the 
same  circumstances  we  were  astonished  to  find  with  the 
india-rubber  covered  bowls  that  there  was  no  disturbance  in 
the  fitting  of  tlie  rollers. 

Advantages  and  Disadvantages  of  the  Systetn. — h&  every 
apparatus  must  have  limits  in  its  application,  we  proceed  to 
shew  those  which  affect  these  new  bowls.  In  some  works 
goods  of  different  widths  are  printed,  and  the  width  of  the 
lapping  is  regulated  to  suit  them  ;  as  lapping  cannot  be  used 
with  the  india-rubber  covered  bowls  it  is  evident  that  the 
whole  width  will  print,  and  in  case  of  narrow  goods  and 
expensive  colours  the  loss  of  colour  would  be  considerable. 
It  is  advisable  to  have  bowls  covered  with  different  widths 
of  rubber  to  suit  the  widths  of  cloth.  For  padding,  which  can 
be  done  \nth  little  or  no  pressure,  some  lapping  can  be  put 
over  the  rubber. 

When  the  engraving  is  very  deep  the  colour  passes  right 
through  the  back  grey  piece,  and  some  of  it  on  to  the  bowl ; 
double  greys  cannot  be  used  to  obviate  this  defect  on  account 
of  other  inconveniences,  it  can  only  be  met  by  applying  a 
cleaning  bar  to  the  bowl  to  wipe  off  the  colour^  or  using  extra 
thick  back  greys.  We  only  draw  notice  to  this  fact,  for  it  is 
evident  that  the  printer  is  interested  in  avoiding  deep  engra- 
I     vings  except  for  a  few  special  styles. 
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When  the  printing  rollers  arc  rather  longer  than  the 
grey  is  wide,  colour  will  be  deposited  on  the  bowl,  a  wet 
easily  cleans  this  off. 

In  our  first  experiments,  during  the  summer  months  vtt 
believed  that  we  observed  a  change  in  tlte  rubber  covering, 
and,  in  fact,  after  ten  or  t\velve  hours'  work  the  covering  was 
somewhat  softer  ;  we  were  not  inconvenienced  by  this,  for 
after  a  few  hours'  rest  it  had  returned  to  its  original  state. 
This  effect  is  attributed  to  the  heat  produced  by  friction,  but 
it  made  no  difference  in  the  printing. 

When  printing  with  warm  colours  the  same  effect  is 
served,  but  it  requires  no  attention  ;  the  use  of  heated  rollers 
must  be  avoided,  for  they  are  liable  to  produce  a  local  depres- 
sion and  elevation  of  the  surface  which  will  require  the  bowl 
to  be  turned  to  restore  it  to  its  proper  form.  Similar  depres- 
sions of  the  surface  may  be  occasioned  by  two  or  three  folds 
of  back  grey  passing  under  the  bowl,  and  this  has  to  be 
remedied  by  holding  a  thick  bar  of  iron  made  red  hot  about 
eight  inches  from  the  bowl  and  turning  the  bowl  by  hand, 
when  it  recovers  its  form. 

These  being  the  defects,  the  advantages  are  that  the  print- 
ing is  as  good  and  sharp  as  with  macintosh  or  woollen 
blanket.  The  same  india-rubber  can  be  used  again  and  again 
to  cover  the  bowl,  and  the  use  of  blankets  with  all  their  coat 
and  trouble  is  avoided. 

Accidents  to  tlte  Rubber  Covering. — The  effect  of  folds 
back  grey  and  the  remedy  have  been  referred  to.  Another 
accident  is  when  a  hard  or  metallic  substance,  as  a  nail,  gets 
between  the  bowl  and  the  grey.  If  there  is  a  blanket  it  gets 
torn,  in  the  india-rubber  it  makes  a  hole,  and  in  both  cases 
the  engraving  is  injured.  We  restored  the  bowl  by  applying 
a  solder  of  gutta-percha  with  a  hot  iron,  or  a  mixture  of 
gutta-percha  and  india-rubber  was  melted  into  the  place  and 
the  excess  removed  after  cooling  by  a  fine  grained  file.  One 
bowl  which  had  been  repaired  in  several  places  printed  two 
thousand  pieces  aftenvards.  Unless  the  surface  be  carefully 
restored,  the  mark  of  the  irregularity  can  be  distinguished 
upon  the  printed  piece. 
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After  some  time  of  working  the  surface  of  the  rubber 
becomes  as  it  were  corroded  with  small  shallow  holes,  which 
give  a  bad  impression  in  certain  styles  ;  in  this  case  the  bowl 
must  be  skimmed  in  the  lathe  with  a  file  or  chisel.  It  would 
appear  that  this  is  owing  to  some  defect  in  the  manufac- 
ture of  certain  bowls,  for  the  later  trials  did  not  shew  this 
appearance. 

Although  the  degree  of  curvature  of  the  bowl  is  entirely  a 
special  question  of  the  kind  of  machine  and  rollers  in  use, 
the  reporters  recommend  printers  to  try  the  rubber  covering 
upon  bowls  of  considerable  curvature,  as  it  appears  that  the 
rubber  does  not  act  so  strongly  in  the  middle  of  the  bowl  as 
at  the  ends.  The  repair  of  the  bowls  by  turning  is  effected 
in  the  same  way  as  with  other  rubber  covered  rollers  ;  for 
removing  a  considerable  thickness  a  chisel  is  required  ;  the 
proper  speed  of  the  circumference  in  the  lathe  is  about  i  in. 
per  minute  (?  T),  and  the  tool  should  travel  about  z]^  in. 
per  minute  (om.ooi  per  second).* 

With  regard  to  the  kind  of  printing  machine,  it  is  remarked 
that  tliere  is  no  particular  difficulty  in  removing  or  replacing 
the  bowl  in  French  machines,  most  of  which  have  not  solid 
sides.  In  one  of  Koechlin's  machines  a  bowl  weighing 
660  lbs.  could  be  removed  and  another  one  placed  in  position 
in  from  fifteen  to  thirty  minutes,  which  is  less  than  would  be 
required  to  put  on  a  new  blanket.  But  the  English  machines 
arc  not  well  adapted  for  changing  bowls,  the  sides  are  cast  in 
one  piece,  and  it  is  necessary  to  take  one  side  quite  away  to 
get  the  bowl  out. 

Some  modifications  are  required  in  the  machine  to  provide 
for  driving  the  draw  rollers  for  the  grey  and  the  white  pieces 
which  are  usually  driven  from  the  blanket  roller,  these  altera- 
tions are  easily  made. 

The  calculations  of  the  relative  cost  of  the  rubber  covered 
bowls  and  blankets  shew  greatly  in  favour  of  the  former. 
For  a  blanket  of  the  usual  length  employed  in  Normandy, 
say  44  yards,  costing  about  ;^38,  it  is  reckoned  that  about 
550,000  yards  of  calico  printed  is  a  good  result  One  of  the 
•  Upon  this  subject  sec  Bull,  de  Mulh.,  xl.,  p.  193. 
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rubber  covered  bowls  still  in  use  had  printed  512,000  yai 
of  calico  at  a  cost  for  the  covering  and  carriage  of  ; 
£\'^.  los.  This  bowl  was  then  sent  to  have  another  layer 
of  rubber  put  on,  which  cost  about  /6.  los.,  and  up  to  the 
date  of  the  report  it  had  printed  a  further  length  of  213,000 
yards,  and  there  was  no  reason  to  suppose  that  it  would  not 
be  able  to  print  up  to  500,000  j-ards.  the  cost  per  piece 
coming  to  about  one-third  of  that  reckoned  for  the  blanket 


Upofi  a  Metlwd  of  Transferring  Designs  to  Cofper» 
BY  M.   G.   \VIT2.« 


Without  entering  into  an  examination  of  the  meth< 
actual  use  in  engraving  establishments  for  the  transfer  of 
designs  upon  metallic  surfaces,  I  think  it  useful  to  point  out 
an  excellent  method,  bat  little  practised,  which  is  founded 
upon  a  chemical  reaction,  and  which  was  formerly  suggested 
as  a  means  of  obtaining  impressions  upon  metaL  Thii 
method  has  been  in  use  for  some  years  at  Barcelona,  where  ft 
is  said  M.  Martin  Zicglcr  introduced  it,  and  we  owe  the  fol- 
lowing details  to  the  kindness  of  M.  Bogurcau,  engraver  at 
Deville. 

The  designs,  sometimes  very  large  ones,  as  those  for  fur- 
nitures, are  thrown  upon  a  vegetable  paper,  all  the  outlines 
being  traced  with  a  colour  composed  of  red  iodide  of  mercury, 
which  may  be  mixed  witli  a  little  white  lead  and  sufficient 
gum  water  to  make  it  useable.  Metallic  pens  are  corroded 
by  this  mixture,  and  pencils  or  crow  quills  are  employed.  It 
must  not  be  forgotten  that  iodide  of  mercury  is  an  active 
poison. 

Wlien  the  tracing  is  finished  and  quite  dry,  the  paper  is 

placed  upon  the  metal,  which  has  been  previously  well  cleaned 

and  freed  from  grease,  it  is  covered  with  other  paper  and  a 

weight  so  that  a  moderate  pressure  may  be  brought  to  bear 

*  Boll,  de  U  Soc  Ind.  de  Rouen,  iv.,  p.  23. 
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upon  the  tracing.  The  transfer  is  kept  in  its  place  by  means 
of  a  little  wax  placed  on  the  plain  parts  of  the  design.  When 
working  on  a  copper  roller,  a  good  plan  is  to  cover  it  with  a 
bandage  of  calendered  calico,  of  the  width  of  the  hand  ;  two 
persons  wrap  the  band  of  calico  spirally  round  the  roller  with 
some  tension,  avoiding  creases. 

After  the  tracing  has  been  in  contact  with  the  metal  some 
hours,  or  a  night  at  the  most,  the  smallest  details  of  the 
design  will  be  found  clearly  reproduced  on  it,  appearing  at 
first  as  a  dull  drawing  upon  the  bright  metal,  and  as  the 
action  continues,  they  appear  after  some  days'  exposure  to 
the  air  as  grey  lines  more  or  less  dark,  but  distinctly  visible  ; 
they  resist  in  a  complete  manner  friction  with  the  finger,  dry 
or  humid,  and  remain  unchanged  all  the  time  required  by  the 
engraver.  The  intensity  of  the  marking  varies  according  to 
the  temperature  and  the  length  of  time  of  contact,  as  experi- 
ence will  soon  shew. 

The  transfer  succeeds  well  upon  rollers  or  plates  of  copper, 
bronze,  brass,  or  other  alloys ;  on  steel  mills,  etc.  It  is  easy 
to  obtain  several  impressions  upon  different  metals  from  a 
single  tracing. 

If  the  paper  tracing  be  kept  in  a  dark  place,  it  will  be 
found  to  yield  identical  results  even  when  several  months  old. 

An  analogous  method  which  I  experimented  upon  more 
than  twenty  years  ago,  consisted  in  adding  alkaline  sulphurets 
to  the  black  colour  which  is  commonly  used  for  tracing,  as 
for  example,  a  small  quantity  of  Hver  of  sulphur.  The  marks 
fixed  upon  the  copper  appeared  as  black  lines  ;  but  the  base  of 
the  preparation  quickly  changes  in  the  air,  the  lines  thicken, 
and  for  steel  It  was  necessary  to  apply  a  coating  of  copper. 

The  preparation  of  the  iodide  of  mercury  is  simple,  and  the 
expense  is  trifling.  The  proportions  are  as  follow: — Add  a 
solution  of  40  grammes  of  bichloride  of  mercury  in  half  a  litre 
of  water  to  a  solution  of  50  grammes  of  iodide  of  potassium 
in  the  same  volume  of  water;  the  precipitate  (f>6  grammes) 
is  washed  with  cold  water  by  decantation,  drained,  and  dried 
in  the  dark. 
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In  the  Bulletin  of  the  Industrial  Society  of  Mulhousc  for 
March,  M.  C.  Ziircher  communicates  a  note  upon  a  method 
of  obtaining  a  steam  blue  from  indigo,  and  there  is  appended 
to  it  a  report  by  M.  Jeanmairc. 

M.  Ziircher  says  that  a  steam  indigo  colour  should  contain, 
besides  the  thickening,  a  reducing  body  and  a  substance 
neutral  at  ordinary  temperatures  but  capable  of  becoming 
alkaline  by  heat  M.  E,  Schlumberger  suggested  cyanide  of 
potassium,  which  possesses  this  property,  but  is  objectionable 
on  account  of  its  cost  and  poisonous  properties.  The  alka- 
line bicarbonatcs  are  free  from  these  disadvantages  ;  in  the 
cold  they  are  very  feebly  alkaline,  but  at  about  i6o°  or  i8o' 
F.  they  lose  half  their  carbonic  acid  and  are  transformed  into 
neutral  carbonates,  which  hax'e  an  alkaline  reaction  and  are 
capable  of  dissolving  white  indigo. 

A  colour  made  with  i  gallon  of  gum  water  (neutralized 
if  it  is  acid),  2}A  lb.  of  stannous  oxide  in  paste  (protoxide 
of  tin),  an  excess  being  avoided  as  it  is  injurious,  i  lb.  o{  bi- 
carbonate of  soda,  and  3  lb.  of  indigo  ground  with   20  per 
cent,  of  water,  is  not  reduced  in  the  cold,  but  with  heat  it 
is  both   reduced   and   dissolved.      Printed   upon   cloth   and 
steamed,  it  is  only  reduced  when  the  steam  in  the  box  is 
in  a  state  of  great  humidity.     In  regular  steaming  no  rcduc-     u 
tion  takes  place,  but  in  small  trial  apparatus  or  in  the  steai^H 
boxes  of  the  chloring  machine,  where  the  steam  is  very  moistl^ 
the  reduction  takes    place,  and  the  trials  come  out  of  the 
steam  with  the  characteristic  yellowish  green  colour. 

Under  existing  conditions  of  steaming  this  colour  is  there-' 
fore  not  successful,  but  it  would  probably  be  useful  with  some 
special  means  of  steaming  with  very  moist  steam. 

M.  Jeanmaire  in  his  report  says  that   the    proportions  0 
materials  given  by  M.  Ziircher  yield  good  results,  but  that 
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the  bicarbonates  can  be  replaced  by  the  carbonates  of  soda 
or  potash,  and  preferably  by  tlie  latter,  which  from  its  solu- 
bility can  be  cnnployed  in  any  required  quantity,  and  by  its 
hygroscopic  nature  serves  to  keep  the  fibre  tn  a  state  suitable 
for  the  fixing  of  the  reduced  indigo.  A  thickening  must  be 
selected  which  is  not  coagulated  by  the  mixture  of  metallic 
oxide  and  alkali.  Such  a  colour  prints  well  and  keeps  well, 
and  the  difficulty  of  the  process  is  therefore  not  in  the  colour, 
as  is  tlie  case  with  other  alkaline  blues,  but  entirely  in  the 
steaming. 

The  colour  behaves  in  very  different  manners  according  to 
the  method  of  steaming ;  tlie  trials  made  have  led  the  re- 
porter to  believe  that  the  moistncss  of  the  steam  is  only  a 
secondary  consideration,  and  that  it  is  the  oxygen  in  the  air 
contained  in  the  steaming  vessel  which,  mixing  with  the 
steam  at  212°,  oxidizes  the  reducing  agent  before  it  has  had 
time  to  act  upon  the  indigo.  In  fact,  however  moist  the 
steaming  may  be,  even  with  damp  greys,  only  inferior  results 
will  be  obtained  unless  the  air  is  driven  out  at  the  commence- 
ment by  a  strong  current  of  steam.  If  some  of  the  blue 
printed  on  calico  be  placed  in  a  vessel  filled  with  some  inert 
gas,  as  carbonic  acid  or  coal  gas,  and  introduced  into  the 
steaming  box  in  such  a  way  that  it  can  be  drawn  out  of  the 
vessel  into  the  steam  after  the  air  has  been  expelled,  a  good 
blue  will  be  obtained.  A  similar  trial  in  the  ordinary  way 
of  steaming  gives  only  a  negative  result ;  and.  moreover,  a 
trial  which  has  not  deoxidized  in  the  regular  steaming  cannot 
be  improved  by  any  subsequent  steaming.  The  alkaline 
carbonates  appear  to  lose  their  carbonic  acid  in  the  presence 
of  steam  with  extreme  readiness  and  act  like  caustic  alkalies  ; 
thus,  a  colour  made  with  red  prussiate  and  an  alkaline  car- 
bonate printed  upon  a  medium  shade  of  dip-blue  discharges 
very  well  when  steamed  for  twenty  minutes.  In  the  case  of 
the  indigo  mixture,  an  easily  oxidizable  stannite  is  formed. 
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7.     Critical  and  Historical  Notes  cofuerning  the  Production 
Adrianople  or  Turkey  Red ^  and  the  Theory  of  this  Colour.^ 

BY  THEODORE  CHATEAU. 
Comxponding  Member  of  the  Industrie  Sodetia  of  MtMoutt  attd  j4  Miens,  eU. 


Swiss  Process,  184.6, — Persoz  says  that  this  process  is  not 
new,  but  a  combination  of  various  others  which  give  satisfac- 
tory results.  The  white  or  oil  baths  are  heated  to  a  tempera- 
ture of  ^2""  to  Z^  F.;  in  addition  to  the  usual  ingredients 
they  contain  cow  dung  in  fermentation.  For  200  lb.  of 
cotton  there  arc  employed — 

Oil i3>i  IK 

Solution  of  carbonate  of  potash,  at  a}^  B....  35  gall& 
Cow  dung,  fermented  and  made  into  a  thin 

paste  with  urine  of  the  same  animal 6J^  „ 

The  cow  dung  is  mixed  with  25  gallons  of  water  heated  to 
about  100°  F.,  the  oil  is  added,  and  then  the  carbonate  of  pot- 
ash sufficient  to  give  the  strength  as  above.  The  tempera- 
ture of  the  liquid  is  brought  to  the  desired  degree  and  the 
cloth  padded  in  the  usual  manner.  The  pieces  are  then 
placed  for  twelve  or  eighteen  hours  in  a  kind  of  wooden  box 
in  order  to  produce  a  sort  of  fermentation,  which  is  develo 
to  such  an  extent  that  it  is  not  unusual  to  see  myriads 
maggots  produced  in  a  brief  period  of  time  ;  the  pieces  arc 
tlien  dried  in  the  air  and  hung  up  for  eight  or  ten  hours  in 
a  stove  heated  to  about  144°  F. 

The  cloth  is  treated  four  successive  times  in  a  similar 
manner  with  fresh  baths,  using  up  also  the  remains  of  the 
old  ones,  so  that  after  the  four  oilings  the  materials  con- 
sumed for  200  lb.  of  cotton  are —  _ 

Oil S3>4  1b. 

Carbonate  of  potash 100  galls. 

Cow  dung 25    „ 

'Abstracted  and  condensed  from  "Monitcur  Scieniitiquc/'  vL  (3),   p>  500^ 
Continued  from  p.  2S1  Textite  Cotourist. 
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The  drying  and  stoving  are  repeated  after  each  oih'ng.  To 
this  succeeds  four  other  oilings  executed  in  the  same  manner, 
but  made  up  of  warm  water  holding  in  suspension  the  re- 
mainder of  the  four  first  baths  and  the  old  liquor  obtained  by 
steeping  the  oiled  goods.  After  each  oiling,  the  pieces  are 
dried  in  the  air  and  stoved,  but  at  a  rather  lower  temperature, 
say  140°  F.  for  the  fifth  and  sixth  oiling,  and  133"  F.  for  the 
seventh  and  eighth,  which  terminate  this  piirt  of  the  process. 

The  excess  of  oil  is  removed  in  the  usual  manner,  and  the 
liquor  obtained  preserx-^cd.  The  pieces  are  washed,  squozcn, 
and  dried  in  a  stove  at  122"  F. 

The  galling  is  done  at  twice.  For  the  first  time  without 
alum,  a  liquor  is  made  by  boiling  J%  lb.  galls  and  6^^  lb. 
Sicilian  sumac  with  20  gallons  of  water.  This  decoction  is 
sieved  and  left  twenty-four  hours  to  settle;  the  clear  liquor  is 
decanted,  heated  up  to  115"  F.,  and  the  pieces  padded  in  it, 
dried  in  the  open  air,  and  stoved  at  a  heat  of  r22°  F. 

The  second  galliiig  is  done  with  the  same  quantity  of  galls 
and  water,  but  without  sumac,  and  with  addition  of  21  lb.  of 
purified  alum  and  3j4  lb.  of  solution  of  carbonate  of  potash 
at  40°  Tw.  After  the  pieces  have  been  padded  \\^  this  liquor, 
they  are  left  wet  for  six  hours,  and  then  hung  up  in  a  closed 
stove  heated  to  80''  F.  to  dry  them;  then  exposed  to  tlie  air 
for  three  days  and  stoved  again  at  a  temperature  of  122"  F. 
As  the  alum  is  only  in  part  saturated,  the  pieces  are  passed 
afterwards  in  hot  chalk  and  water,  employing  2J/^  lb.  of  chalk 
for  each  20  lb.  of  cloth,  and  the  bath  heated  to  122**  F. 

In  the  dyeing,  which  is  completed  in  one  operation,  20  lb. 
of  cloth  require  20  to  30  lb.  of  madder,  2^^  lb.  of  sumac,  and 
about  2  gallons  of  blood ;  the  temperature  in  the  dyeing  is 
gradually  raised  to  ebullition  in  two  and-a-half  hours.  The 
pieces  are  washed  and  soaped  twice  in  a  closed  pan.  The 
first  time  they  are  boiled  six  hours  with  5  lb,  soap,  3  lb.  car- 
bonate of  potash,  and  about  3  oz.  crystals  of  tin;  the  second 
time  with  5  lb.  soap,  3  oz.  of  cr>^sta1s  of  tin,  and  2  oz.  of  nitric 
acid.*    At  tlie  end  of  these  operations  they  arc  spread  on  the 

'Although  not  stated  in  tlie  text,  it  is  probable  that  the  tiu  and  nitric  acid  are 
made  to  act  upon  one  another  before  adding  to  the  soap  or  water. 
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grass  for  two  or  three  days,  and  then  passed  into  boiling  bran 
water. 

This  process  differs  essentially  from  the  preceding  ones,  in 
the  fact  that  all  the  operations  tend  to  provoke  a  fermentation 
among  the  different  materials  in  mixture,  and  to  cause  a 
metamorphosis  of  the  fatty  matters.  While  fully  aware  of 
the  necessity  of  employing  a  certain  degree  of  heat  the  auUior 
of  this  method  has  perfectly  understood  the  importance  of 
facilitating  the  action  of  the  air.  This  action  takes  place 
better  when  the  cloth  contains  a  certain  quantity  of  moisture 
and  is  much  retarded  by  quick  drying;  that  is  no  doubt  the 
reason  why  the  hot  stoving  is  preceded  by  open  air  drying, 
which  is  always  slow  and  gradual. 

The  processes  described  in  tlie  preceding  pages  are  thos^^ 
most  generally  followed.     Many  attempts  have  been  made  to 
simplify  and  hasten  the  series  of  operations,  and  the  following 
notes  will  shew  what  is  known  or  what  has  been  tried  in  thij^g 
direction.  ^| 

Experimcfits  of  AT.  E.  Schwartz, — We  are  indebted  to  this 
able  chemist  for  some  interesting  experiments  connected  with 
the  subject  of  Turkey  red,  which  he  made  with  a  view  of  ob^ 
taining  some  information  upon  the  oiling  operations,  ani 
especially  upon  the  two  following  questions: — 

(i.)  Is  the  presence  of  alkali  indispensable  in  the  oil  bathi 

(2.)  Is  it  possible  to  shorten  the  operations  of  oiling,  ai 
instead  of  the  slow  action  of  air  and  heat  to  employ  chemic: 
agents  capable  of  producing  rapid  action.^ 

With  respect  to  the  first  question,  M.  E.  Schwartz  -acknow- 
ledges the  necessity  of  using  alkaline  carbonates  either  of 
potash,  soda,  or  ammonia,  because  having  made  emulsions  of 
oil  and  water  by  means  of  yolk  of  egg  and  gum  arabic,  he 
found  that  cloth  so  treated  and  then  mordanted  in  the  usual 
way  and  dyed  gave  very  poor  colours. 

With  regard  to  the  second  question,  he  treated  the  usual 
quality  of  oil  with  various  chemical  agents.  (l)  With  concen- 
trated carbonate  of  potash  at  the  temperatures  at  which  the 
mixture  acquired  all  the  characters  of  the  modified  oil  upon 
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the  cloth;  (2)  with  nitric  acid  heated  until  it  ceased  to  give 
off  red  vapours;  (3)  with  solution  of  chloride  of  lime  at  ii** 
Tw. ;  (4)  with  bicarbonate  of  potash.  He  found  that  the  fatty- 
matter  modified  by  these  various  treatments  when  fixed  upon 
calico,  aftenvards  properly  mordanted,  dyed,  and  soaped,  only 
furnished  a  colour  of  an  inferior  quality. 

His  experiments  led  him  to  the  conclusion  that  the  fatty 
matter  must  be  modified  or  changed  upon  the  surface  of  the 
cloth  itself;  an  opinion  to  which  M.  Persoz  is  opposed. 

M.  Schwartz  was,  however,  so  convinced  of  the  correctness 
of  his  view  that  he  gave  up  trying  to  prepare  the  fatty  mor- 
dant by  itself,  and  endeavoured  to  produce  it  upon  the  cotton 
in  a  more  rapid  manner;  he  made  a  bath  of  4  parts  of  oil,  i 
part  potash,  and  16  parts  water,  and  steeping  half  bleached 
calico  in  the  mixture  rolled  it  round  a  steam  pipe  and  left  it 
for  two  hours,  the  temperature  being  230°  F.,  then  repeated 
the  treatment,  and  afterwards  washed,  mordanted,  and  dyed 
the  trial.  The  colour  was  good  but  the  cloth  was  tender. 
By  using  bicarbonate  of  potash  and  bicarbonate  of  ammonia 
instead  of  commercial  potash,  and  treating  the  cloth  in  the 
same  manner  he  obtained  good  colours  without  any  injury  to 
the  strength  of  the  cloth. 

These  experiments  were  not  made  upon  the  large  scale,  and 
it  is  impossible  to  say  whetlier  such  a  method  would  have  any 
advantage  over  the  old  style,  but  there  is  reason  to  think  that 
it  might  be  practically  successful.  Meanwhile,  the  suggestion 
may  be  ventured  that  if  an  alkaline  carbonate  is  necessary 
for  the  production  and  fixing  of  the  fatty  principle  upon  cot- 
ton, perhaps  the  carbonic  acid  plays  some  part,  and  it  may  be 
a  more  important  part  than  the  alkaline  base  * 

Sieiner's  Process. — Some  years  before  the  date  of  Persoz's 
work  (1846)  Mr.  Stciner  carried  out  a  process  of  his  invention 
both  in  England  and  France,  the  products  of  which  did,  and 
do  still,  enjoy  a  great  superiority  in  the  three  respects  of 
economy,  brilliancy  of  colour,  and  regularity  of  result. 

It  seems,  says  M.  SchUtzenberger^  that  by  Steiner*s  process, 

*  The  experiments  of  M.  Schwartz  are  to  be  found  in  the  Bull  de  la  Soc.  Ind. 
de  Mulhouse,  and  in  Persoz's  well  known  work. 
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which  is  kept  secret,  the  piece  prepared  with  an  alkaline  car- 
bonate is  passed  in  oil,  then  between  two  similar  pieces  under 
pressure,  and  lastly  that  it  rs  subjected  to  a  sufficiently  elevated 
temperature,  and  under  proper  conditions,  so  that  the  oxidation 
or  alteration  of  the  oil  takes  place  quickly  and  at  one  operation. 

Gastards  Process.— '\)\\?,  process  is  described  as  follows 
by  Persoz; — The  pieces  to  be  dyed  having  been  left  in 
warm  water  twenty-four  hours,  are  washed  and  boiled  four 
hours  with  a  mixture  of  water  and  old  oil  mixtures,  and  left 
in  the  liquor  all  night,  they  are  then  washed  and  dried. 

The  oil  bath  for  io6  to  109  lb.  of  cotton  is  made 
3>^  lb.  of  oil,  and  12  lb.  of  sheep  or  cow  dung  mixed  with 7 
sufficient  amount  of  carbonate  of  potash  at  5'^  Tw.  to  give  a 
perfect  emulsion.  The  pieces  are  padded  and  exposed  to  the 
air  if  the  weather  is  favourable,  otherwise,  hung  up.  When 
they  arc  nearly  dried  they  are  placed  in  a  hot  stove  where  the 
temperature  is  from  149°  to  158°  F,  and  then  padded  in  nitric 
acid  diluted  to  about  2°  Tw.,  dried  in  the  air.  Heating  is  to 
be  avoided  or  the  cloth  will  be  destroyed.  These  treatments 
are  twice  repeated,  after  the  third  acid  treatment  they  are 
padded  in  the  oil  mixture,  exposed  to  the  air,  and  finally  dried 
in  the  hot  stove  as  at  first,  then  passed  in  nitric  acid  again  and 
dried  in  the  air.  For  the  two  last  oilings  the  sheep  and  cow 
dung  may  be  left  out. 

After  these  operations  the  pieces  are  passed  in  a  solution 
carbonate  of  potash  at  6''  Tw.  to  remove  the  excess  of  oil, 
well  squozcn,  and  then  dried  in  the  air,  left  to  soak  in  wa 
two  hours,  washed,  and  dried. 

The  galling  is  done  at  twice,  the  first  time  in  a  perfectly 
clear  decoction  of  15  lb.  of  Sicilian  sumac,  and  the  second 
time  in  a  decoction  of  gall-nuts.  These  liquids  are  applied  h 
and  the  cloth  is  dried  after  each  immersion. 

The  pieces  are  alumcd  and  dyed  twice  over.  The  first 
aluming  is  made  with  \2%  lb  of  alum,  y^  lb.  of  acetate  of 
lead,  and  2  gallons  of  carbonate  of  potash  at  5°  Tw.  The 
cloth  is  passed  in  the  clear  solution  nearly  cold,  and  is  left 
wet  twelve  or  fifteen  hours,  then  dried  and  steeped  in 
four  hours  and  washed. 
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The  first  dyeing  is  done  with  17  lb.  madder,  i  gallon  blood, 
and  2  to  l]4  lb.  sumac,  raised  to  the  boil  in  three  hours.  The 
second  aluming  is  the  same  as  the  firsts  but  after  drying  the 
pieces  are  dunged  at  122°  F.  with  cow  dung  mixed  with 
chalk. 

The  second  dyeing  is  the  same  as  the  first. 

The  brightening  operations  commence  by  boiling  the  goods 
in  a  mixture  of  water  and  old  oil  baths  mixed  well  with  some 
carbonate  of  potash.  The  boiling  is  continued  for  five  hours, 
and  the  goods  left  in  the  boiler  until  the  next  day;  they  are 
then  washed  and  laid  out  upon  the  grass  for  four  or  five 
days. 

The  final  soaping  is  performed  in  a  boiler  of  water,  to  which 
a  decoction  of  i  lb.  of  bran  is  first  added.  When  the  liquor 
boils  jyi  lb.  of  Marseilles  soap  are  added,  and  then,  by  small 
portions  and  with  good  stirring,  ^  lb.  of  tin  crystals  dissolved 
in  2  quarts  of  water,  acidulated  with  J^  lb.  of  muriatic  acid, 
and  a  small  quantity  of  nitric  acid  if  it  is  wished  to  produce  a 
scarlet  shade.  The  pieces  previously  wetted  are  introduced 
into  the  boiler  and  boiled  for  an  hour,  then  left  in  until  the 
next  day. 

Attention  is  drawn  to  the  fact  that  the  water  used  is  calca- 
reous, and  therefore  but  little  chalk  used  in  the  process.  The 
quantity  of  oil  is  very  low,  being  only  14  !b.  of  oil  for  109  lb.  of 
cloth,  and  it  is  said  that  the  colours  would  bear  favourable 
comparison  with  good  work  of  Steiner's. 

Mercer    and    GreemvoocTs    Process. — The    improvements 
claimed  by  these  inventors  refer  in  the  first  place  to  the  pre- 
paration of  the  oil  to  be  used,  a  subject  which  will  be  treated  fur- 
ther on.     The  application  of  these  prepared  oils  is  described  as 
follows: — 2  quarts  of  the  sulphated  oxidized  oil,  and  2  quarts 
of  oxidized  oil  arc  mixed  with  12  gallons  of  pearl  ash  liquor 
I      of  2*  Tw.     The  stiifTs  to  be  dyed  are  impregnated  four  different 
f      times  with  this  oily  mixture,  and  dried  in  the  stove  bet^vecn 
each  treatment.     The  goods  are  then  twice  treated  with  pearl 
ash  liquor  at  t"  Tw.  and  dried  between  each  treatment,  the 
temperature  being  raised  to  176"  F.  for  three  hours;  the  goods 
j      are  afterwards  passed  into  pearl  ash  liquor  at  i**  Tw.  to  remove 
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excess  of  oil,  then  washed  and  dried, 
ready  to  receive  the  usual  nnordants.' 

The  second  part  of  the  improvements  relate  to  "applying 
oil  to  goods  or  fabrics  to  be  afterwards  oxidized  for  the  pro- 
cesses of  dyeing  and  printing  Turkey  red."  Take  i  pint  of 
carbonate  and  caustic  potash  or  soda  in  equal  parts,  and  heat 
the  same  until  the  watery  vapours  cease  to  be  evolved ;+  to 
this  we  add  2  gallons  of  oUve  oil,  and  heat  the  mixture 
to  about  300°  F.,  and  keep  the  "same  so  heated  until  the 
oil  has  dissolved  all  the  potash,  the  watery  vapours  and 
carbonic  acid  being  first  driven  off."  "The  mixture  is  then 
allowed  to  cool  below  200°  F.;  we  then  mix  2  gallons  of 
water  tlierewitli.  This  preparation  of  oil  is  to  be  applied  to 
goods  or  fabrics  and  oxidized  in  the  ordinary  manner,  as  is 
well  understood,  but  we  prefer  the  oxidizing  process  to  be 
carried  on  according  to  either  of  the  processes  hereafter 
described/* 

The  third  part  "relates  to  a  mode  of  oxidizing  goods  or 
fabrics  which  have  been  oiled  according  to  the  means  hereto- 
fore practised,  or  when  prepared  with  oil  according  to 
means  described  as  the  second  part  of  our  invention,'*  ' 
hang  or  suspend  the  goods  in  a  chamber  which  can  be  close 
and  into  this  chamber  we  cause  an  oxidizing  vapour  to  per- 
vade, and  for  which  purpose  we  take  i  gallon  of  solution  of 
chloride  of  lime  of  9°  Tw.  for  every  pint  of  oil  in  the  goods, 
and  to  tliis  solution  we  add  5  oz.  of  muriate  of  ammonia  dis- 
solved in  a  pint  of  boiling  water;  we  place  these  matters  in  a 
suitable  close  vessel,  with  a  suitable  pipe  into  the  chamber, 
and  heat  it  to  150°  F.;  the  vapours  will  flow  into  the  chamber 
and  oxidize  the  goods.  Another  mode  of  oxidizing  the  oil 
on  goods  is  by  atmospheric  air  and  steam.  For  this  purpose 
we  prefer  to  employ  perforated  cylinders  or  rollers,  such  as 
those  used  by  calico  printers,  and  the  goods  (8  or  10  pieces 


i  or    I 
eto-    I 

sei^ 


•The  remainder  of  this  process  is  transcribed  from  the  abridgments  of  spedfi- 
cations,  ]»  p.  271. 

tThe  abridgment  here  is  obscure,  the  French  vemon  is  dearer,  and  says  ta]ce 
I  pint  of  solution  of  carbonate  of  potash,  or  caustic  potash,  or  sodo^  at  70*  Tw<»  or 
better  still,  equal  parts  of  carbonate  and  caustic. 
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eof)  are  to  be  wound  round  such  rollers  or  cylinders  and 
then  by  a  fan  or  other  blowing  apparatus  we  cause  air  heated 
to  l6o'  or  200**  F.  to  pass  into  the  interior  of  such  rollers  or 
cylinders  and  through  the  goods  thereon,  and  wc  keep  up  such 
flow  of  heated  air  for  ten  minutes,  then  apply  steam  tg  the 
interior  of  the  rollers  for  ten  minutes,  then  heated  air  and  so 
on  for  two  hours."  The  goods  so  oxidized  are  then  to  be 
treated  with  pearl  ash  liquor  as  before.  This  process  may  also 
be  applied  to  oxidate  colours,  such  as  are  called  steam  colours 
in  cotton  and  silk  printing. 

The  fourth  part  is  for  preparing  a  mordant  consisting  of  i 
gallon  of  either  of  the  oils  above  described,  2  gallons  red 
liquor  at  18**  Tw.,  and  i  quart  pearl  ash  liquor  at  64°  T.,  to 
which  is  afteru'ards  added  i  quart  of  oil  of  turpentine.  The 
goods  being  printed  with  this  mordant  are  aged  three  days, 
then  dunged  in  a  mixture  of  dung,  sumac,  valonica,  or  quer- 
citron bark  in  the  usual  way;  they  are  then  to  be  washed, 
dyed  with  quercitron  bark,  crofted  for  three  days,  dried  at  100° 
F.,  and  dyed  with  madder  and  bark,  then  cleaned  after  the 
manner  of  Turkey  red  but  without  alkali  in  the  soap»  and 
finally  brightened  in  a  mixture  of  soap  and  tin  in  the  usual 
manner. 

A  fifth  claim  in  the  patent  is  "for  the  application  of  sih'ca 
in  the  process  of  dyeing  and  printing.  We  take  i  gallon  of 
silicate  of  potash  made  in  the  usual  manner  at  12°  Tw.,  % 
pint  of  sulphuric  acid  at  68°  Tw.  mixed  with  \yi  pint  of 
acetic  acid  at  8°  or  9°  Tw.  The  goods  are  prepared  by  running 
them  through  this  liquor,  drying  them,  and  then  passing  them 
through  a  liquor  composed  of  3  or  4  oz.  of  muriate  of  ammonia 
to  each  gallon  of  water.  When  washed  in  water  and  dried  the 
goods  are  ready  for  the  mordant. 

Bernards  Process  (i86j), — By  using  oil  oxidized  by  means 
of  chlorate  of  potash,  M.  Bernard,  of  Mulhouse,  shortened  the 
time  required  to  produce  Turkey  red  to  forty-eight  hours,  the 
colours  not  differing  in  the  slightest  degree  from  the  usual 
Turkey  red.  The  oil  prepared  by  the  method  indicated 
further  on  can  be  used  for  the  direct  impregnation  of  yam  or 
cloth,  or  can  be  employed  to  prepare  alkaline  oil  baths.  After 
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oiling,  the  goods  are  exposed  for  twelve  hours  to  a  tempera- 
ture of  145*"  F.,  the  excess  of  oil  removed,  mordanted,  dyed, 
and  brightened  exactly  as  in  the  old  processes. 

Cordiers  Process  (i 86 j). — At  the  universal  exhibition 
1867,  M.  Cordier,  of  Bapaume,  exhibited  Turkey  red  colours 
which  were  remarkable  for  the  beauty  and  intensity  of  the 
shade,  and  which  were  dyed  by  a  rapid  method  kept  secret. 
M.  Cordier  stated  to  the  jur>'  that  the  goods  had  been  dyed  in 
fiW^  days;  and,  in  order  to  verify  the  statement,  undertook  to 
dye  a  parcel  of  goods  stamped  in  a  particular  manner  in  t 
time,  and  accomplished  it  satisfactorily. 

It  was  remarked  that  in  M.  Cordiers  goods  there  was  no 
appearance  of  oil,  such  as  is  found  in  ordinary  Turkey  reds 
and  further,  that  the  red  was  easily  acted  upon  by  dischargi 
as  was  easy  to  see  by  the  pieces  exhibited. 

Rands  Process  (iS6j-6S}, — This  process,  said  to  be  Fren 
is  translated  from  a  German  periodical,  M.  Chateau  sa>'s  tliat 
it  is  easy  to  see  that  the  writer  well  understood  the  process,  and 
therefore  reproduces  it  in  full.*  The  writer  begins  by  descri- 
bing the  existing  method  as  follows.  The  operations  are 
commenced  by  boiling  the  yarn  or  cloth  in  a  close  boiler 
under  a  pressure  of  t\vo  or  three  atmospheres,  with  an  alkaline 
ley  at  3^  Tw.  for  a  space  of  seven  or  eight  hours,  draining, 
washing,  extracting  the  water,  and  drying  first  in  air  and 
finally  in  a  stove  heated  to  120*"  F.  ^m 

The  oiling  mixture  is  prepared  for  200  lb.  of  cotton  with  1 5  iflV 
emulsive  oil,  $0  lb.  of  sheep  or  cow  dung,  and  20  or  30  gallons 
of  hot  carbonate  of  potash  solution  at  about  4"  Tw.  Some 
dyers  add  glycerine  to  this  mixture  in  order,  as  they  say,  to 
obtain  more  uniform  results.  The  cloth  is  introduced  into 
the  mixture  (well  beaten  up)  and  made  to  thoroughly  imbibe 
it,  then  carefully  pressed  and  packed  in  a  vat  which  is  kept 
heated  up  to  95"  F.  Heat  begins  to  be  generated,  and  at  the 
end  of  twelve  or  eighteen  hours,  when  it  has  well  progressed, 
the  yam  or  cloth  is  taken  out,  dried  in  the  air,  and  then  ex- 
posed in  a  stove  for  several  hours  to  a  temperature  of  140'  to 

160^  F. 

*  See  Le  Tcchnologiste,  xix.,  p.  465 ;  Deutsche  Indusuiexeitung,  1S68. 
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This  treatment  is  repeated  three  or  four  times,  and  from  45 
to  Co  lb.  of  oil  are  consumed  for  the  200  lb.  of  cotton.  After 
the  oiling,  the  yam  or  cloth  is  treated  three  or  four  times  with 
weak  alkaline  washings,  to  which  the  remains  of  old  oil  bath.s 
are  added,  and  between  each  treatment  the  goods  are  dried 
as  before. 

To  remove  excess  of  oil  from  the  cotton  the  yarns  or  cloths 
arc  left  for  five  or  six  hours  in  a  boiler  with  water  heated  to 
70**  F. ;  they  are  drained,  washed,  expressed,  and  dried. 

For  the  galling  the  quantity  of  galls  taken  varies  according 
to  the  depth  of  shade  required,  from  12  to  20  lb.  for  20  lb.  of 
cotton;*  sometimes  divi-divi  or  sumac  are  used  instead  of 
galls.  The  galls  are  boiled  in  the  necessary  quantity  of  water 
and  the  solution  strained  through  a  cloth,  and  when  sufficiently 
cooled  the  yarn  or  cloth  is  steeped,  wrung  out,  dried  in  the 
sun,  and  finally  in  a  stove  heated  to  140°  F. 

For  the  aluming,  twice  as  much  alum  is  taken  as  galls,  and 
dissolved  in  25  gallons  of  water  heated  to  122°  F. ;  chalk  or 
soda  is  carefully  added  to  the  alum  to  saturate  the  excess  of 
acid;  the  clear  part  is  decanted,  and  when  it  has  become  cold 
the  cotton  is  steeped  in  it,  wrung  out,  and  piled  up  wet  for 
twelve  or  fifteen  hours,  then  dried  at  first  in  the  air,  and  lastly 
in  a  stove  heated  to  122"  F. 

The  mordant  is  fixed  in  a  bath  of  chalk  and  water  heated 
to  122**  F.,  or  ebe  in  a  cold  and  very  weak  bath  of  potash  or 
soda.     The  cotton  is  then  rtrady  for  dyeing. 

M.  Ranee  has  introduced  improvements  upon  this  method 
which  bear  upon  the  following  points:  (i)  Substituting  an 
artificially  prepared  oil  for  the  natural  oil.  (2)  A  systematic 
method  of  removing  the  excess  of  oil.  (3)  Extraction  of  fatty 
matters  from  the  oil  baths.  (4)  Extraction  of  acetic  acid 
from  the  aluming  baths. 

We  shall  describe  afterwards  in  a  section  upon  natural  and 
artificial  oils  the  method  employed  by  M.  Ranee  for  specially 
preparing  an  oxidized  oil  from  seed  oil,  or  from  a  mixture 
of  linseed,  palm,  and  fish  oil. 

The  stripping  of  the  excess  of  oil  is  effected  by  the  process 


*  So  in  the  original,  bat  it  seems  a  mispriol  for  200  lb. 
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of  displacement;  the  materials  are  treated  by  continually 
weaker  and  weaker  fluids,  and  finally  with  pure  water.  The 
simplest  apparatus  for  this  purpose  consists  of  three  \'ats 
arranged  round  a  crane;  each  vat  is  connected  with  a 
reservoir  of  water  provided  with  a  serpentine  coil  of  pipe  for 
steam  and  a  discharge  tap.  Suppose  the  No.  i  vat  contains 
the  liquor  from  two  washings,  No.  2  the  liquor  from  one  wash- 
ing, and  No.  3  pure  water.  The  yarn  or  cloth  to  be  treated  is 
contained  in  a  cylinder  pierced  with  holes  and  is  lifted  by 
means  of  the  crane  into  the  No.  i  vat,  it  remains  there  for  an 
hour,  is  then  lifted  up  and  allowed  to  drain.  The  liquor  in 
this  vat,  rich  in  oil»  is  now  run  out  into  the  extracting  vat  and 
run  up  two-thirds  full  of  pure  water.  The  cloth  or  yam  in 
the  cylinder  is  placed  in  the  No.  2  vat,  and  after  that  in  tlic 
No.  3  vat,  and  during  this  time  a  fresh  lot  of  oiled  cloth  is 
placed  in  the  No.  2  vat.  At  the  end  of  an  hour  the  cylinder 
of  cloth  or  yam  is  raised  from  No.  3  vat,  and  left  to  drain; 
the  cloth  or  yam  is  then  taken  out  of  the  cylinder  and  the 
cylinder  from  the  No.  2  vat  is  put  in  its  place,  and  so  on  con- 
tinuously. 

The  extraction  of  the  oil  from  the  spent  liquors  is  one  of 
the  improvements,  they  contain  considerable  quantities  of  oil 
and  fatty  matter,  and  have  been  utilized  to  make  up  fresh  oil 
baths,  but  they  have  proved  more  injurious  than  useful  on 
account  of  the  large  quantity  of  foreign  matters  present  with 
the  others,  and  which  are  found  to  hinder  the  proper  emulsion 
of  the  oil  and  make  its  fixation  difficult.  At  the  present  day 
they  are  almost  generally  used  up  for  the  half  bleaching  of 
the  grey  calico,  but  for  this  purpose  tlie  oily  matter  present  is 
of  no  use  and  is  lost.  To  recover  the  alkali  and  fatty 
matter  from  the  baths  two  different  methods  may  be 
followed. 

By  the  first  method,  the  acetic  acid  vapours  disengaged  in 
the  drying  stoves  are  driven  through  the  old  baths,  the  fatty 
matter  separates,  can  be  removed  and  mixed  with  fresh  oil 
for  subsequent  oilings,  while  the  solution  of  acetate  of  soda 
which  remains  can  be  at  once  utilized  to  transform  the  alum 
into  acetate  of  alumina. 


HISTORY  OF  TURKEY  RED. 


395 


the  second  method,  the  baths  of  the  oxidation  process* 
'aporatcd  down  to  one-fourtli  of  their  bulk,  and  run  into 
a  lower  reservoir  which  is  heated  by  spent  steam^  and  decom- 
posed by  a  quantity  of  common  salt  sufficient  to  separate  the 
fatty  matters.  After  the  heating  has  effected  a  complete 
decomposition,  the  ley  is  left  to  settle  and  then  removed  to  a 
store  vessel,  from  which  it  can  be  taken  when  required;  it 
serves  for  the  first  part  of  tlie  bleaching  of  the  cotton  for  dye- 
ing. If  the  soapy  portions  arc  meant  to  be  employed  in  the 
brightening  of  the  Turkey  red,  they  must  be  made  into  perfect 
soaps  by  a  proper  treatment  with  caustic  soda.  The  fatty 
matters  could  also  be  separated  by  sulphuric  acid  or  other 
known  means. 

The  mordanting  is  done  with  acetate  of  alumina.  According 
to  the  depth  of  colour  required,  24  to  40  lb.  \:>{  alum,  or  an 
equivalent  quantity  of  sulphate  of  alumina,  free  from  iron,  is 
dissolved  at  a  temperature  of  113°  F.  in  25  gallons  of  solution 
of  acetate  of  soda  prepared  as  mentioned,  from  old  baths,  and 
marking  4**  to  6°  Tw.  After  the  mordanting  the  goods  are 
left  for  one  or  two  days,  then  dried  at  140^  F.  in  a  current  of 
air  driven  by  a  fan.  When  the  air  is  saturated  with  acid 
vapours  it  is  forced  by  the  fan  into  or  through  the  old  oil 
baths,  or  else  into  a  strong  solution  of  soda  or  potash.  This 
operation  is  repeated  until  the  drj'ing  is  complete,  and  finally 
the  air  is  saturated  ^vith  vapour  of  water  to  remove  the  greater 
portion  of  the  acetic  acid  still  remaining.  The  mordant  is  fixed 
or  cleansed  in  a  bath  of  dung  and  chalk,  or  silicate  of  soda, 
expressed  by  centrifugal  machine,  and  is  then  ready  for 
dyeing. 

Comparing  the  cost  of  this  improved  process  with  the  older 
one,  M.  Bance+  calculates  the  total  cost  of  dyeing  (^6  Jb.  of 
cotton  in  Turkey  red  in  the  old  way  was  876  francs^  and  in 
the  new  way  741  francs,  shewing  an  advantage  of  135  francs. 

Russian  Processes. — M.  Acliiile  Bulard  has  communicated 
some  particulars  upon  Turkey  red  dyeing  in  Russia.  Yarn 
dyeing  is  after  the  Elberfeld  method,  and  calico  dyeing  similar 

•  This  has  not  yet  been  described. 

f  The  ruune  b  printed  both  Ranee  and  Bance. 
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to  the  Swiss.  The  oil  generally  used  is  the  emulsive  oil  from 
Messina  and  Calabria.  Some  dyers,  as  M.  BaranofT,  employ 
animal  fats.     Blood  is  generally  used  in  dyeing. 

The  madder  used  is  the  marina,  a  rich  qualitj*  grown  in  the 
Caucasus.  Garancine  made  from  this  product  is  also  used. 
Artificial  alizarine  and  purpurine  are  also  largely  used. 

Modern  Processes. — ^The  account  of  these  is  transcribed  fi 
Schiitzcnbcrgcr's  Traitt'  des  Matieres  Colorantes  ( tS6j). 

The  pieces,  when  bleached  in  the  usual  manner,  are  padded 
in  an  emulsion  of  oil  and  carbonated  alkali.     The  oil  employed 
called  "toumante"  is  characterised  by  the  ease  with  which  il 
forms  with  caustic  alkalies  and  carbonated  alkalies  a  pcrfi 
and  permanent  emulsion. 

It  appears  useful  to  add  a  certain  amount  of  sheep  or  cow 
dung  to  the  oil  bath.  This  addition  is  made  as  it  is  said  to 
animalise  the  cotton,  and  give  it  properties  similar  to  those  of 
animal  fibres;  it  is  probably  useful  on  account  of  the  elements 
of  the  excremential  products  assisting  and  favouring  the 
change  of  the  fatty  matters.  The  padded  cloth  is  dried  in  the 
warm  stove,  and  then  exposed  upon  the  grass.  If  the  weather 
is  favourable  it  may  be  dried  at  once  in  the  sun.  Under  these 
conditions  of  temperature,  by  the  action  of  air,  light,  mois- 
ture, and  the  alkaline  carbonates,  that  mysterious  change 
takes  place  in  the  fatty  matter,  the  nature  of  which  evades  our 
researches.  GcncraHy  the  oiling  process  is  several  times  re- 
peated ;  when  the  cloth  is  sufficiently  oiled,  and  the  excess  of 
oil  removed  by  alkali,  the  cotton  passed  into  sumac  attracts 
from  the  latter  a  sufficient  quantity  of  its  colouring  principle 
to  acquire  a  full  yellow  shade  when  treated  with  acetate 
alumina. 

The  goods  are  treated  with  alkali  in  order  to  remove  the  oil 
which  has  not  undergone  the  change,  and  also  that  changed 
oil  which  does  not  adhere  to  the  fibre.  The  liquor  obtained 
by  this  treatment,  and  called  old  oil  liquor,  serves  better  than 
fresh  for  treating  clothf  probably  because  it  contains  a  greater 
or  less  quantity  of  oil,  more  or  less  changed. 

The  mordanting  follows.  The  precipitation  of  the  alumina 
is  in  this  case  favoured  by  the  attraction  exercised  by  the  or- 
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ganic  matter.  The  goods  may  be  padded  in  acetate  of  alumina, 
dried,  fixed  in  a  warm  ageing  room,  and  dunged  in  the  usual 
manner;  or  they  can  be  first  treated  with  an  astringent  matter, 
as  gall-nuts  or  sumac,  then  passed  in  alum,  dried,  and  passed 
in  chalk  and  water  to  saturate  the  alum,  and  assist  the  pre- 
cipitation of  the  alumina,  which,  without  this  operation,  would 
be  incomplete.  Sometimes  the  galls  are  mixed  with  the 
alum. 

The  dyeing  is  done  with  madder  or  flowers  of  madder. 
With  madder  there  is  frequently  added  chalk,  ox  blood,  glue, 
or  sumac.  The  dyeing  is  sometimes  done  at  one  operation, 
and  other  times  at  two  operations  with  a  mordanting  between. 
The  brightening  is  performed  in  a  close  boiler  under  pressure, 
and  repeated  two  or  three  times.  The  first  boiling  is  with 
soap  and  carbonate  of  potash,  the  others  with  soap  and  salt 
of  tin,  or  soap,  carbonate  of  potash,  and  salt  of  tin. 

\To  be  continued^ 
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Abridgments  of  Complete  Sptxifications  of  Patents  Recently 
Published. 


A.D.  1875,  Jxme  12.-No.  2161. 
Newton,  Henry  Edward.  (A  Communication  from 
Pierre  Nos  a*Argence).  "  Improvements  in  ornamenting  or 
producing  patterns  or  designs  of  various  kinds  on  fabrics,  and 
in  the  apparatus  to  be  used  for  such  purpose."  This  patent 
refers  to  pile  fabrics,  and  the  pattern  is  produced  by  drawing 
out  the  pile  from  the  back  by  various  contrivances  described. 
It  has  not  direct  connection  with  printing  or  dyeing, 

A.D.  1875,  JiUy  31.-N0.  2713. 
AUCHINVOLE.  John.     "Improvements  in  recovering  surplus 

efrom  Textile  Materials  or  Fabrics."   (A  Communication 
amillc  Bouhon),     This  mvention  refers  principally  to 
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wool  dyeing,  and  the  novelty  appears  to  be  in  the 
which  the  indigo  diflfuscd  in  the  \\*ash  water  is  collected  on  the 
surface  as  thus  described:  "The  dyed  goods  with  the  blue 
"colour  developed  upon  them  are  washed  in  water,  in  which 
"soda  crystals  arc  dissolved,  and  the  water  is  by  preference 
"well  drained  from  them,  or  it  is  expressed  by  passing  the 
"goods  through  rollers  on  leaving  the  washing  tank.  To  the 
"wash  water  there  is  then  added  a  further  quantity  of  soda 
"crystals,  and  after  these  are  dissolved  a  quantity  of  hydro- 
"chloric  or  other  suitable  acid  is  thoroughly  mixed  in.  The 
"carbonic  acid  gas  disengaged  from  the  soda  by  the  acid 
"carries  up  to  the  surface  most  of  the  indigo  contained  in  the 
"wash  water,  and  this  indigo  may  be  skimmed  off  and  be 
"drained  by  sieves  or  filters.  A  further  quantity  of  indigo  is 
"recoverable  on  allowing  the  skimmed  water  to  rest,  when  the 
"indigo  still  in  suspension  gradually  subsides  to  the  bottom 
"of  the  tank,  and  may  be  removed  after  drawing  off  the  supcr- 
"natant  clear  water."  For  lOO  lb.  of  wool  6  oz.  of  soda 
crystals  are  dissolved  in  the  wash  water,  and  after  the  wool 
is  washed  and  withdrawn,  7  lb.  more  are  added  and  dissolved 
in  the  water,  and  afterwards  about  28  lb.  of  commercial 
hydrochloric  acid. 
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A.D.  1876;  August  lO.-No.  2812. 
Smith,  Thomas  James.     "Improvements  in  Bleaching  Silk 
and  other  Fibres."     (A  Communication  from  Cypricn  Marit 
Tessit^  dii  Motay).     This  invention  is  chiefly  applicable  to  sUk 
of  a  cheap  sort,  that  from  the  wild  silkworm,  and  to  Tussah 
or  Tussore  silks,  "and  to  other  silks  which  have  not   been 
"capable  of  being  bleached  by  the  ordinary  processes,  and 
"generally  to  a!!  silks  and  wool  which  soap  and  sulphuric  acid 
"bleach  insufficiently."      The  bleaching  agent  is  binoxide  or 
peroxide  of  barium,  which   is  added  to  water  and  the  silj^ 
heated  up  with  it;  the  barium  compound  is  insoluble  in  wat^H 
but  yields  nascent  oxygen  to  the  organic  matter  without  t^^ 
intervention  of  any  acid.     When  the  action  is  finished   the 
substances  bleached  are  washed  and  steeped  in  acidulated 
water,  and  then  washed  in  pure  water  and  dried.     Tussah 
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silks  require  50  to  ICX)  per  cent,  of  their  weight  of  the  bin- 
oxide  of  barium;  "other  silks  and  wools  are  bleached  by  a 
very  much  less  proportion  of  binoxide,  according  to  their 
nature."  If  the  binoxide  fails  to  bleach  tlie  silk  in  a  com- 
plete manner  recourse  is  had  to  "the  employment  of  one  or 
"several  cold  baths,  containing  in  solution,  either  permanganic 
"acid,  or  permanganate  of  magnesia  or  lime»  or  a  mixture  of 
"these  latter  permanganates  with  alkaline  permanganates, 
"aqua  r^ia,  or  a  solution  of  oxygenated  water  in  hydrochloric 
"acid." 

A.D.  1875,  August  12.-No.  2845. 

MaRSDEN,  Richard,  and  others.  "Improvements  in 
Machinery  or  Apparatus  for  Dyeing,  Washing,  and  Scouring 
Fabrics."  The  drawing  shews  a  dyeing  vessel,  the  section  of 
which  is  the  quarter  of  a  circle,  and  the  improvement  is  an 
arrangement  for  keeping  the  piece  or  fabric  straight  or  open; 
difficulty  has  been  found  in  doing  this  heretofore,  and  uneven 
colours  have  resulted.  "We  propose  to  remedy  this  defect  by 
*' having  a  trellis  work  partition  placed  in  the  cistern,  bet\veen 
"which  partition  and  the  inside  of  the  cistern  the  fabric 
"passes.  This  trellis  work  is  moveable,  and  can  be  raised  out 
"of  the  cistern  and  taken  away  when  desired  by  placing  the 
"partition  on  that  side  of  the  cistern  which  is  furthest  from 
"the  steam  pipe,  the  guards  usually  employed  for  protecting 
"the  fabric  from  the  steam  are  dispensed  with."  Another 
addition  is  that  of  grooved  guide  rollers  which  are  formed 
right-handed  and  left-handed,  meeting  in  the  middle  of  the 
roller;  and  tlic  patentees  also  claim  some  improvements  in 
the  general  construction  of  the  body  of  the  dyeing  cistern. 

A.D.  1875,  August  14.-No.  2866. 
Baerlein  Maximilian.  "Improvements  in  the  method  of 
Mordanting,  Dyeing,  and  Sizing  Yarns."  This  invention  is 
for  combining  dyeing  or  mordanting  with  sizing  in  one  con- 
tinuous process,  and  is  intended  to  do  away  with  certain 
inconveniences  said  to  attach  to  previous  arrangements.  The 
apparatus  consists  of  two  boxes,  a  hot  air  drying  machine  and 
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the  ordinary  headstock,  the  boxes  being  the  same  as  those 
described  in  the  same  inventor's  patent  No.  4014,  December 
Sth,  1873.  No  washing  box  is  employed,  and  a  great  point 
seems  to  be  that  instead  of  using  sulphate  of  iron  in  the  dye- 
ing which  required  washing  off,  the  patentee  has  substituted 
acetate  of  iron  which  does  not  require  washing  off.  The  pre- 
paration of  yarns  in  this  way  is  limited  to  either  dyeing  them 
black  or  impregnating  them  with  tannic  acid  or  sumach,  so 
that  they  will  dye  easily  when  woven  with  silk  or  other 
animal  fibre. 

A.D.  1876,  AugOBt  IS.-No.  2918. 

Clark,  Alexander  Melville.  "An  Improvement  In 
Bleaching  Vegetable  Fibrous  Substances."  (A  Communication 
front  Charles  Bordat)  This  is  for  an  improved  mixture  made 
as  follows:  "I  dissolve  in  a  sufficient  quantity  of  water  i  part 
of  soap  having  a  base  of  soda,  potash,  or  in  some  cases 
of  ammonia.  2nd,  I  grind  together  i  part  of  soda  ciystals 
with  I  part  of  chloride  of  lime,"  the  two  are  carefully  mixed 
together  and  form  a  paste.  To  apply  this  paste  in  bleaching, 
I  part  of  it  is  dissolved  in  8  or  10  parts  of  river  water,  and  the 
"substances  to  be  bleached  are  steeped  therein  twenty-four  to 
forty-eight,  or  sixty  hours,  according  to  the  material  under 
treatment,  and  the  degree  of  bleaching  desired." 

A.D.  1875,  August  2I.-N0.  2943. 
Jones,  Edward  James.  "Improvements  in  Apparatus  for 
Ageing  or  Steaming  Woven  or  other  Web  Fabrics  or  Yams." 
In  this  invention  the  goods  instead  of  passing  directly  through 
an  ageing  box,  for  example,  are  made  to  fall  into  a  vertical 
cage  of  open  work  inside  the  box  or  room,  extending  from 
the  top  to  the  bottom  of  the  machine,  and  are  there  allowed  to 
accumulate  as  long  as  may  be  thought  necessary,  and  then 
drawn  off  from  the  bottom  of  the  cage,  the  result  being  that 
the  goods  are  exposed  to  the  atmosphere  of  the  room  for  a 
much  longer  time  than  if  they  passed*  right  through  in  a  state 
of  tension.  The  plan  is  applicable  to  both  steaming  and  ^e- 
ing.     The  construction  of  the  cage  is  such  that  the  goods  fall 
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easily  in  folds,  and  can  be  drawn  from  the  bottom  by  a  roller 
and  continue  their  passage  through  the  machine  after  being 
arrested  for  a  certain  length  of  time,  and  without  interruption 
or  break  in  the  process.  The  drawings  must  be  seen  to  fully 
understand  the  nature  of  the  change  proposed  to  be  made  so 
as  to  adapt  existing  ageing  rooms  to  this  patented  invention. 


AJ).  1875,  August,  25.-N0.  2976. 
Field  Frederick.  "Improvements  in  the  Treatment  of  the 
Solution  of  Aniline  Colours  for  producing  Pigments  there- 
from." (Proxns'wnal Prottction  only).  The  treatment  consists 
in  precipitating  the  colouring  matter  from  solutions  by  the 
addition  of  artificially  prepared  silicates,  of  which  those  pre- 
ferred are  the  silicates  of  magnesia,  lime,  strontia,  or  baryta. 
The  precipitate  is  filtered  and  dried  to  be  used  as  a  pigment. 

A.D.  X875,  August  27,-No.  3015. 
Barlow  Henry  Bernouilli.  (A  Communication  from 
Eugene  Toriciin),  "Improvements  in  the  Manufacture  of 
Size  known  as  Parcmentinc."  *'In  preparing  the  composition 
"I  take  100  parts  of  gelatinous  glue  dissolved  in  the  smallest 
"possible  quantity  of  water;  and  when  the  solution  is  effected, 
"I  add  70  parts  of  dextrine,  20  parts  of  sulphate  of  magnesia, 
"20  parts  of  glycerine,  and  20  parts  of  sulphate  of  zinc. 
"These  ingredients  must  be  well  mixed  until  they  form  a 
"paste,  which  is  then  run  into  moulds  and  allowed  to  cool.*' 
The  above  composition  is  used  for  sizing  yarns  of  wool,  linen, 
and  cotton,  and  "for  dressing  and  preparing  woollen  fabrics, 
"or  fabrics  of  mixed  wool  and  cotton;"  also  in  preparing  cot- 
ton fabrics  the  inventor  directs  a  quantity,  say  one  fifth,  of 
this  paremcntine  to  be  added  to  the  ordinary  size  in  use. 


A.D.  1875,  September  l.-No.  3064. 
SlEBER  Charles  Henry.  (Partly  a  Communication  from 
Louis  Gonin).  "Certain  Improvements  in  Dyeing."  This 
patent  is  for  making  and.  applying  oleic  acid  compounds  for 
dyeing.  The  oleates  mentioned  are  those  of  tin  and  alumina, 
and  a  mixture  of  these  two.     "These  mordants  or  oleates  are 
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"used  as  mordants  for  printing  and  dyeing  yams  and  fabrics 
"of  cotton,  linen,  wool,  -silk,  and  mixed  fabrics;  and  the  fibres 
"also  of  the  above-mentioned  fabrics  in  the  state  before  spin- 
"ning  with  any  colouring  or  dye  stuff,  whether  of  organic  or 
"mineral  origin."  It  would  seem  from  the  somewhat  obscure 
and  verbose  language  of  the  specification,  that  Uie  oleic  acid 
is  made  by  acting  upon  fats  with  acids,  and  separating  it  from 
solution  by  common  salt.  Then  the  resulting  oil  is  treated 
with  alkali,  "sufficient  to  saponify  these  oils  or  fats,  and  to 
"dissolve  the  hydrates  of  oxides  of  tin,  in  whatever  state  the 
"oxides  of  tin  may  be,  I  prefer  to  use  the  hydrate  of  tin,  but 
"use  also  the  dry  oxides  of  tin,  or  metallic  tin,  in  a  state  of 
great  division."  Other  methods  of  obtaining  the  so-called 
oleate  of  tin  are  given,  but  in  every  case  alkali  is  used,  so  that 
the  tin  is  present  apparently  in  alkaline  solution.  The  oleate 
of  alumina  is  obtained  by  analogous  methods.  "In  some 
"cases  I  form  an  oleate  of  tin,  or  an  oleate  of  alumina,  or  of 
"both,  directly  on  the  fibre,  yam,  or  fabric,  by  treating  them 
"with  an  emulsion  or  solution  of  oleic  acid,  to  which  I  add, 
"according  to  the  colour  required,  chlorate  of  potash  or  chlo- 
"rate  of  ammonia,  or  I  use  a  solution  of  soap."  The  method 
of  alternate  treatment  with  soluble  oleates  and  salLs  of  tin  and 
alumina  is  described.  The  treatment  of  fibres  with  emulsion 
of  oleic  acid  is  also  given,  and  all  these  are  claimed  as  ' 
improvements  of  the  patentee. 


A.D.  1875,  December  29.— No.  4524. 
Lake  Robert.  "Improvements  in  Pentagraph  Engraving 
Machines."  (A  Communication  from  John  Hope),  This 
patent  claims  improvements  and  simplification,  the  nature  of 
which  can  only  be  understood  by  referring  to  the  drawings, 
and  the  description  of  which  does  not  admit  of  intcllgibi 
abridgment. 
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g.    British  aitd  Foreign  Patents^  from  the  Commissioners  of 
Patents  yourttal,  April  21st  to  May  23rd,  18^6,  inclusive. 


Colouring  Matters. 

1642.  Julius  Bronner  and  Hermann  Gutzkow,  both  of  Frank- 
fort-on-the-Maine,  in  the  kingdom  of  Prussia,  for  an  invention  of 
"An  improved  method  of  obtaining  anthracen  out  of  asphaltos, 
that  is  to  say,  pitch  produced  from  coal  tar,  and  of  preparing 
two  colouring  matters  from  the  anthracen." — Dated  28th  May, 
1869. — The  stamp  duty  of  j^ioo  has  been  paid  for  this  patent 

4138.  Alexander  Melville  Clark,  of  53,  Chancery  Lane,  in  the 
county  of  Middlesex,  Patent  Agent,  for  an  invention  of  *' Im- 
proved processes  for  the  manufacture  of  artificial  purpurine  and 
other  coloring  matters,  together  with  the  applications  of  such 
products." — A  communication  to  him  from  abroad  by  William 
Jules  Samuel  Grawitz,  of  Paris,  France. — Dated  aglh  November, 
1875. — This  patent  has  passed  the  great  seal. 

IJ29.  John  Henrv  Johnson,  of  47,  LincoIn*s  Inn  Fields,  in  the 
coimty  of  Middlesex,  Gentleman,  for  an  invention  of  "Improve- 
ments in  obtaining  colouring  matters  suitable  for  dyeing  and 
printing." — A  communication  to  him  from  abroad  by  Hcinrich 
Caro,  of  Mannheim,  in  the  empire  of  Germany,  Chemist  to  the 
Badische  Anilin  and  Soda  Fabrik,  of  Mannheim  aforesaid  {Grand 
Duchy  of  Baden). — Dated  22nd  March,  1876. — This  patent  has 
passed  the  great  seal. 

1851.  Richard  Simpson,  Arthur  Brooke,  and  Thomas  Ronte, 
all  of  Greenford  Green  Alizarine  Works,  Harrow,  in  the  county 
of  Middlesex,  for  an  invention  of  "Improvements  in  the  prepa- 
ration of  alizarine  and  other  analogous  colouring  matters  made 
from  anthracine." — Dated  and  May,  1876. — This  patent  has  re- 
ceived provisional  protection. 

109,173.  WtLLM  and  GtRARD,  for  "Preparing  blue  colouring  sub- 
stances derived  from  mixed  tertiary  monamines." — Dated  15th 
November,  1875. — Certificate  af  addition  to  French  patent, 

109,423.  Grawitz,  for  ''Manufacture  of  colours  of  andiracene  and 
alizarine." — Dated  27th  October,  1875. — Certificate  of  addition 


to  French  patent. 
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109,423.  Grawitz,  for  "Obtaining  colours  of  anthracene  and  aliza- 
rine."— Dated  29th  November,  1875. — Certificate  of  addition  to 
French  patent 

39,219.  The  Chemical  Works  Company,  for  an  imported  inven- 
tion of  "A  new  colouring  substance  extracted  from  vegetable 
tar." — Dated  29th  March,  1876. — (French  patent,  3rd  March, 
1876.) — Belgian  patent 

Singeing. 

4009.  Augusts  Hvacinthe  Blanche,  of  Boulevard  Saint-Denis, 
I,  at  Paris,  Manufacturer,  for  an  invention  of  "Improved 
machinery  or  apparatus  for  singeing  woven  fabrics." — Dated 
i8th  November,  1875. — This  patent  has  passed  the  great  seal 

1422.  Edward  Keighlev,  of  Bradford,  in  the  county  of  York, 
Dye  Works  Manager,  for  the  invention  of  "  Improved  means  or 
apparatus  for  singeing  woven  fabrics  and  other  fibrous  sub- 
stances."— This  patent  has  received  provisional  protection. 

105,186.  Brechon,  for  "Improvements  in  machines  for  singeing 
tissues." — Dated  4th  October,  1875. 

Bleaching. 

1672.  John  Frederick  William  Hodges,  of  Belfast,  Ireland, 
Chemical  Assistant,  for  an  invention  of  "  Improved  process  for 
bleaching  jute  and  other  textile  fibres,  and  for  preparing  the 
same  for  the  reception  of  colours,  and  for  the  manufacture  of 
paper." — Dated  8th  May,  1873. — The  stamp  duty  of  ^^50  has 
been  paid  for  this  patent 

3954  Thomas  Fletcher,  of  Newton,  Hyde,  in  the  county  of 
Chester,  for  an  invention  of  "  Improvements  in  apparatus  em- 
ployed for  bleaching  cotton  or  other  fibrous  substances  or 
fabrics." — Dated  13th  November,  1875. — This  patent  has  passed 
the  great  seal. 

109,960.  Tessie  du  Motav,  for  "Bleaching  vegetable  fibres  and 
tissues." — Dated  i6th  October,  1875. — French  patent 

Printing  and  Dyeing. 
1557.    Alexander  Melville  Clark,  of  53,  Chancery  Lane,  in 
the  county  of  Middlesex,  Patent  Agent,  for  an  invention  of 
"  Improvements  in  the  preparation  and  employment  of  indigo- 
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blue  dye." — A  communication  to  him  from  abroad  by  Jerome 

Marble,    of   Worcester,   county  of   Worcester,   and    state    of 

Massachusetts,  United  States  of  America. — Dated  29th  April, 

1873. — This  patent  has  become  void. 

4134. — James  Hummerston,  of  Leeds,  in  the  county  of  York,  for 

an  invention  of  "A  new  (or  improved)  machine  for  printing  on 

l^aper,   floor  cloths,   and   woollen   or   other    woven    or   felted 

fabrics." — Dated  agth  November,  1875. — This  patent  has  passed 

the  great  seal 

1654.    William   Morgan-Brown,  of  the  firm   of   Brandon  and 

Morgan-Brown,  Engineers  and  Patent  Agents^  of  38,  Southamp- 

I  ton  Buildings,   London,  and   13,   Rue  Gaillon,  Paris,  for  the 

^^    Invention  of  "  Improvements  in  the  manufacture  of  ornamental 

^H    textile   fabrics." — A   commimication   to   him   from   abroad   by 

P         Samuel  Barlow,  of  Lawrence,  Massachusetts,  United  States  of 

I         America,  Colour  Master. — This  patent  has  received  provisional 

I         protection. 

[  3048.  Joe  Frost,  of  Huddersfield  in  the  county  of  York,  Chemist, 
and  John  Walmslev,  of  Mirfield,  in  the  same  county,  Printer, 
for  an  invention  of  "  Improved  means  or  methods  of  obtaining 
two  or  more  colours  on  piled  fabrics  or  on  material  intended  for 
such  fabrics  with  a  view  to  imitate  the  skins  of  animals  or  pro- 
duce designs  thereon,  such  means  being  also  applicable  to 
produce  different  effects  on  natural  skins  or  furs." — Dated  15th 
May,  1876. 

Descat  Brothers  and  J.  Selosse,  of  Flers,  France,  for  **An 
^^  indigo  vat  of  soluble  stannites  or  protoxide  of  tin." — 6  years. — 
^B  Dated  27Ch  September,  1S75. — Italian  Patent 
^9.  G.  C.  GiBBS,  of  Brentford,  for  "Improvements  in  apparatus 
^^  for  dyeing  felt,  silk,  and  other  woven  or  porous  stuffs." — i  year. 
^K  — (Secret.) — Dated  nth  December,  1875, — Austrian  patent 

^V  Yam  and  Thread  Treatments. 

733.  John  Henry  Johnson,  of  47,  Lincoln's  Inn  Fields,  in  the 
county  of  Middlesex,  Gentleman,  for  an  invention  of  *'  Improve- 
ments in  or  connected  with  apparatus  for  sizing  and  dressing 
yam  or  thread." — A  communication  to  him  from  abroad  by 
Eugfene  Dollander,  of  Paris,  in  the  republic  of  France,  Manufac- 
turer.— Dated  24th  April,  1876. — This  patent  has  received  pro- 
visional protection. 
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i73»392-    C.  CoRROK,  of  St  Etienne,  France,  for  ''Dyeing  a|ipaafl 

tus." — Application  filed  19th  January,  X876. — Amciican  pateot 
Bruf. — **Thc  frame  which  holds  ihc  skeins  is  worked  vcriically  by  cnnk- 
ahaft  and  pinion  gearing  into  a  rack  connected  with  cords  over  puUeyx.  The 
frame  rides  on  wheeU  resting  on  the  sill  of  the  tank,  and  is  reciprocated 
horizontally  by  a  lever  at  the  end  of  the  tank     {Improvement  on  Patent 

,  Na  130.280)." 

I  C/dtxw.— **In  combination  with  the  vat  D,  having  one  or  more  compon- 

mena,  the  frame  C,  with  their  rollsB  and  whecU  «,  puUcy»/»./\  with  their 
cords,  and  ilie  reciprocating  lever,  /,  in  the  manner  and  for  the  purposes  set 
forth." 

''^9f953'     Imbs,  for  "A  machine  for  shearing  or  scraping  thread 

Dated  14th  October,  1875. — French  patent 
43.     C.  CoRRON,  of  Saint-Etienne,  for  "An  apparatus  for  dressing 

silk  and  other  textile  matter  in  skeins." — 6  years. — Dated  zSth 

October,  1875, — Italian  patent 
110,062.    ViNDRY,  Nephew,  and  Co.,  and  Lombard-Gerin,  for 

machine  for  washing  and  beating  textile  substances  in  skeins." — 

Dated  30th  October,  1875. — French  patent 

I  Wool  and  Silk  Treatments. 

1704.  Charles  Henry  Firth,  Knight,  of  Heckmondwike,  in  the 
county  of  York,  Member  of  the  firm  of  Edmn  Firth  and  Sons, 
of  tlie  same  place^  Manufacturers,  for  an  invention  of  "Improved 
means  of  finishing  silks,  plush,  and  velvets,  and  for  producing 
lustre  on  the  surfoce  thereof" — Dated  icth  May,  1873. — ThiiM 
patent  has  become  void.  ( 

3844.  Henry  Walton  Whitehead,  of  Holbeck,  in  the  parish  of 
Leeds,  in  the  county  of  York,  a  partner  in  the  firm  of  Taylor, 
Wordsworth,  and  Co.,  of  the  same  place,  Machine  and  Tool 
Makers,  and  Frederick  Henry  Wright,  of  Halifax,  in  the 
same  coimty,  Wool  Comber,  for  an  invention  of  '*Im])rovements 
in  means  or  apparatus  used  in  A^'ashing  or  scouring  wool  and 
other  fibres." — Dated  4th  November,  1875. — This  patent  has 
passed  the  great  seal 

3876.  John  Thomas  Way,  of  9,  Russel  Road,  Kensington,  in  the 
county  of  Middlesex,  for  an  invention  of  "Improvements  in  the 
manufactiu'e  of  woollen  and  silken  fabrics,  and  of  soap  and  deter- 
gents for  use  in  these  manufactures,  and  for  other  purposes." — 
Dated  8th  November,  1875.— This  patent  has  passed  the  great 
seal. 


BRITISH  AND  FOREIGN  PATENTS, 


407 


945.  George  Rydill,  of  Southampton  Buildings^  London,  for  an 
invention  of  "Improvements  in  preparing  woollen,  cotton,  silk, 
and  other  such  like  fabrics,  for  extracting  vegetable  fibres  there- 
from, and  for  cleaning  the  same." — Dated  4th  March,  1876. — 
This  patent  has  passed  the  great  seal 

1646.  James  Millen  Dick,  of  Buffalo,  in  the  county  of  Erie,  in  the 
state  of  New  York,  one  of  the  United  States  of  America,  for  the 
invention  of  "Improved  method  and  apparatus  for  removing 
moisture  from  wool  and  similar  substances." — This  patent  has 
received  provisional  protectioa 

»oi6.  Henry  Edward  Newton,  of  the  Office  for  Patents,  66, 
Chancery  Lane,  in  the  county  of  Middlesex,  Civil  Engineer,  for 
an  invention  of  "An  improved  process  and  apparatus  for  remo- 
ving pieces  of  straw,  wood,  and  other  vegetable  substances  from 
fo,brics  made  of  wool,  silk,  hair,  or  other  animal  fibres." — A 
communication  to  hira  from  abroad  by  Francois  Delamare  the 
younger,  of  Paris,  in  the  republic  of  France. — Dated  13th  May, 
1876. 

20 1 8.  Albert  Hopff.  Merchant,  of  Hamburg,  for  an  invention  of 
** Improvements  in  apparatus  for  removing  burrs  out  of  wool" — 
A  communication  to  him  from  Carl  Ulbrich,  a  person  resident 
at  Oiemnitz,  in  the  kingdom  of  Saxony," — Dated  13th  May, 
1876. 

28.  D.  Michel,  of  Paris,  for  "Carbonizing  vegetable  matter  con- 
tained in  wool  or  woollen  rags." — 6  years. — Dated  i6th  October, 
1875. — Italian  patent. 

76.  Ugonr,  Brothers,  of  Turin,  for  "An  apparatus  for  carbonizing 
vegetable  fibres  in  wool,  cloth,  and  other  materials." — 5  years. — 
Dated  i6th  November,  1875. — Italian  patent. 

57.  .  L.  FossATi,  of  Masciago,  Milanese,  for  *'An  Improved  machine 
for  glazing  silk." — 3  years. — Dated  13th  November,  1875. — 
Italian  patent. 

A 

117.  P.  Cantu,  of  Varese,  for  "A  machine  for  dressing  silk  stuff." 
— 3  years. — Dated  22nd  December,  1875. — Italian  patent. 

39,178.  E.  Leclercq,  for  an  imported  invention  of  "A  new  chemi- 
cal mechanical  system  of  cleansing  and  disacidifjdng  wool  and 
other  textile  substances  containing  vegetable  substances." — 
Dated  24th  March,  1876. — (French  patent,  2ist  March,  1876.) 
Belgian  patent  ^ 

105,743.     Bachelu  and  Prenat,  for  "A  machine  for  washing  silk." 
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— Dated  a7th  October,  1875. — Certificate  of  addition  to 
patent 

109,921.     MtCHEL,  for  "Carbonizing  vegetable  substances  contained 
in  wool  or  woollen  rags." — Dated  12th  October,  1875. — Frei 

patent. 

109,961.    Tessie  du  Motay,  for  "Bleaching  wool  and  silk." — Dated 
1 6th  October,  1875. — French  patent 


Finishing  Processes. 

1 230.  Clinton  Edgcumbe  Crooman,  of  the  firm  of  Robertson, 
Broonian,  and  Company,  of  166,  Fleet  Street*  in  the  city  of 
London,  Patent  Agents,  for  an  invention  of  "  Improvements  in 
dressing  or  finishing  fabrics." — A  communication  to  him  from 
abroad  by  Joseph  Ernest  Thiemonge,  of  Lesses,  near  Thillot, 
France. — Dated  2ibt  April,  1869, — This  patent  has  become 
void. 

1410.  William  Henderson,  of  the  firm  of  Walker,  Henderson, 
and  Company,  of  Glasgow,  in  the  county  of  Lanark,  Noi 
Britain,  Engineers,  for  an  invention  of  *' Improvements  in  ap] 
ratus  for  finishing  woven  fabrics." — Dated  8ih  May,  1869. — The 
stamp  duty  of  ;£'ioo  has  been  paid  upon  this  patent 

1603.  James  Booth,  of  Ovenden,  near  Halifax,  in  the  county 
York,  Manufacturer,  and  James  Briggs  Garoam,  of  Hali 
aforesaid.  Finisher,  for  an  invention  of  **  Improvements  in  raej 
for  tipping  or  finishing  fabrics  made  in  imitation  of  seal  skii 
and  other  similar  fabrics. "^Dated  3rd  May,  1873. — This  pat< 
has  become  void. 

1631,  Edward  Griffith  Brewer,  of  89,  Chancery  Lane,  in  the 
county  of  Middlesex,  Patent  Agent,  for  an  invention  of  "Im- 
provements in  machinery  or  apparatus  for  drying,  applicable  to 
the  dressing  or  stiffening  of  fabrics  such  as  tulle  and  lace."— 
A  communication  to  him  from  abroad  by  Eugfene  Pasquier,  of 
Reims.  France.— Dated  6th  May,  1873.— This  patent  has  be- 
come void. 

1659.  James  Stewart,  of  the  firm  of  A.  and  S.  Hcnr)'  and  Coy , 
of  Glasgow,  Lanark,  North  Britain,  for  an  invention  of  "Im- 
provements in  damping  and  starching  textile  fabrics,  and  in  the 
machinery  employed  therefor. — Dated  8th  May,  187 
stamp  duty  oi £,%o  has  been  paid  upon  this  patent. 


PROCESSES  PREPARATORY  TO  PROTING. 


THE  PRACTICE  AND  PRINCIPLES 

OF 

CALICO  PRINTING,  DYEING,  &c. 

P        Marking    or  Stamping  before  Bleacliiiig. — To 

distmguish  between  difierent  lots  of  clotli  and 
trace  fiiult.s,  the  grey  calico  is  marked  witli  letters 
or  figures,  with  any  colour  which  will  resist  the 
bleaching  suflSciently  well  to  be  afterwards  discerned. 

I  Gas-tar,  pretty  thick,  alone,  or  mixed  with  lamp  black 
or  other  insoluble  pigment ;  boiled  oils  coloured  with 
red  lead  or  lamp  black;  or  printers'  ink  may  be  used. 
In  the  last  centuiy  Haussmann  proposed  copal  varnish 
coloured  with  black  pigment;  but  preferred  man- 
ganese salts  fixed  by  alkali,  which,  he  says,  resists  all 
bleaching  and  printing  processes."*^  This  is  the  earliest 
mention  I  find  of  manganese  brown.     Weft  headings 

j     dyed   manganese   brown   did  not  in  my  experience 

!      uniformly  resist  high-pressure  bleach. 


Ann.  de  Ch.,  Uii.»  208,  and  Nicholson's  Journal,  xii.,  206, 
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Aniline  black  when  successfully  applied,  comes  out 
perfectly  distinct  after  bleaching,  but  it  is  irregular, 
and  liable  to  make  holes  and  mark  off.  Nitrate  of 
silver  has  been  also  recommended. 

Sewing  for  Singeing  and  Bleaching. — ^Any  kind 
of  a  long,  strong  stitch ;  good  and  soft  thread  must 
be  used  to  prevent  cutting  and  breaking  out  by  action 
of  the  washing  bowls  and  draw  winces;  a  close,  fine 
stitch  not  necessary,  and  rather  against  good  packing 
in  the  kiers. 

Singeing. — The  object  of  singeing  ia  to  remove 
the  down  caused  by  the  ends  of  cotton  hairs  not 
twisted  in  the  threads,  and  so  produce  an  even,  uni- 
form surface  for  printing  upon.  It  is  necessary  for 
all  good  styles  of  printing,  sometimes  omitted  for 
poor  cloth  and  for  low  styles,  where  a  full  face  \& 
wanted  rather  than  well  defined  outlines. 

The  hairs  have  not  suJBBcient  resistance  to  be  cut 
off  by  any  known  shearing  or  cropping  machine,  they 
are  burnt  off  by  red  hot  plate  or  flame,  or  combination 
of  both.  The  earliest  mention  known  to  me  of  singe- 
ing is  in  Pajot-des-Charmes'  Art  du  Blanchiment, 
Paris,  dated  An.  viii.  (that  is  1798-1799),  but  the 
author  says  actually  written  seven  years  earlier.  Singe- 
ing piece  goods  was  effected  by  stretching  a  convenient 
length  on  a  frame  and  passing  red  hot  irons  over  it 
by  hand.  Mentions  also  that  flame  of  burning  alcohol 
can  be  used,  or  the  cloth  can  be  drawn  over  red  hot 
charcoal  in  a  proper  pan ;  but  the  red  hot  irons  are 
far  preferable.     Cotton  hose  were  singed  by  holding 
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them  in  a  ilame.  It  was  an  introduction  from 
England,  where  singeing  was  apparently  in  common 
use  for  white  finished  goods,  but  not  expressly  stated 
as  used  for  printers. 

Singeing  by  Hot  Plate. — A  fixed  singeing  plate 
is  named  in  Fr)'cr  and  Bennet's  patent,  20th  June, 
1800,  No,  2,417,  the  cloth  to  be  drawn  quickly 
over  the  heated  plate,  the  goods  referred  to  are  of 
woollen  weft  and  cotton  or  other  warp,  and  do  not 
seem  to  have  been  intended  for  printing. 

There  is  a  long  interval  without  any  further  Lnfor- 
matiou  upon  improvements  in  plate  singeing.  The 
plates  were  for  a  long  time  made  of  '\\Tought-iron 
bent  to  a  proper  ciu^'e,  imd  the  length  of  eight  or 
twelve  feet ;  when  one  part  was  cooled  too  much  for 
singeing  it  was  covered  up  and  the  piece  removed  to 
a  hotter  portion.  A  revolving  iron  cylinder  with  fire 
in  the  interior  was  afterwards  employed.  Aftei'wards 
cast-iron  plates  of  gi'catcr  thickness  than  the  wrought- 
iron  were  used,  and  lastly,  wi'ought  and  cast-cnpper 
plates,  I  have  seen  old  copper  printing  rollers  cut 
longitudinally,  answering  very  wcU  aa  singe  plates. 
The  difliculty  in  plate  singeing  is  to  keep  the  plate  or 
plates  hot  enough,  the  calico  cools  down  the  plate 
very  rapidly,  hence  arrangements  have  been  made  to 
pass  the  calico  over  two  plates  heated  by  the  same  or 
separate  fires,  close  together  or  at  a  distance,  or  to 
heat  the  calico  first  by  steam  drums ;  however  much 
care  was  taken,  it  was  found  that  it  was  practically 
impossible  to  singe  weU  and  evenly  for  first-class  work 
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at  one  passage,  hence  double  or  even  treble  singeing, 
•which  was  costly,  dangeroxis,  and  most  unhealthy  for 
the  operatives  because  it  must  be  done  dry.  ^1 

Thorn's  patent,  No.  2,583,  December  9th,  1854,  is™ 
for  an  arnmgement  by  which  tlie  sparks,  fluff,  and 
fumes  from  the  plate  are  carried  up  a  hopper,  and 
then  by  flues  led  under  the  fireplace  so  as  to  pass 
through  the  fire,  preventing  the  disagreeable  and  un 
healthy  products  of  the  singeing  from  annoying  th 
workpeoplcj  and  lessening  the  risk  of  fire, 

Musgrave  proposed  to  utilise  the  considerable  waste 
heat  from  plate  singeing  stoves  by  surrounding  thenx^j 
with  metfdlic  water -holding  apparatus,  the  heated^^ 
water  to  l)e  applied  on  the  print-works.  Patented 
March  31st,  1858. 

Jennings  and  Stell  patented  an  improvement  on 
the  constructiou  of  iron  singe  plates,  23rd  March, 
1860,  it  consisted  in  the  introduction  of  a  skeleton  of 
steel  or  maUeable  iron  into  a  cast-iron  plate  to  prevent 
its  breaking  or  cracking  by  heat.  The  skeleton  or 
frame  is  put  in  the  mould  and  the  melted  iron 
over  it. 

Crosslcy,  to  obtain  a  plate  less  liable  to  fracture 
cnicks  than  an  ordiuaiy  iron  plate,  proposes  to  cast  it 
hollow  or  cellular,  or  with  flue  passages  through  so 
that  the  flame  can  get  access  to  the  interior,  equalise 
the  heat  and  contribute  to  the  durability  of  the  plate. 
See  his  patent  13th  April,  1860,  No.  927. 

In  1870  Worral  patented  some  improvements  in 
singeing  apparatus,  and  in  1872  Crabtree  has  a  paten 
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for  improvements  in  the  constiniction  of  furnaces  for 
plate  singeing,  whicli  consists  in  providing  certain  air 
openings  at  the  sides  of  the  furnace  in  order  to  main- 
tain the  fire  burning  brightly,  and  so  keeping  the 
plate  at  a  full  red  heat.  See  patents  22nd  October, 
1870,  No.  2,787;  9th  May,  1872,  No.  1,416.  Sum- 
ner and  Waldenstrom  patented  4th  November,  1874, 
an  improvement  in  making  copper  singe  plates,  and 
Briggs  and  Stead  have  applied,  27th  April,  1875,  for 
patent  for  improvements  in  singeing  woven  fabrics 
and  yarns. 

Singeing:  by  Hot  Air. — This  is  proposed  in  a 
patent  to  Watson,  21st  December,  1841.  Air  is  to 
be  made  so  hot  as  to  be  capable  of  charring  fine  fila- 
ments of  organic  matter ;  but  there  ai'e  no  working 
details  given. 

Singeing  by  Flame  of  Spirits  of  Wine. — 
This  method  known  to  Pajot-des-Charmcs  was  prac- 
tically applied  by  Descroizelles,  of  Kouen,  in  the 
early  part  of  this  century.  The  apparatus  con- 
sisted of  a  framework  containing  a  metallic  vessel 
of  the  width  of  a  piece,  holding  alcohol,,  and  provided 
with  a  sufficient  number  of  wicks.  The  cloth  was 
drawn  over  the  flame  much  in  the  same  way  as  in  the 
gas  singeing  machines.*  One  litre  of  alcohol  was 
sufficient  to  singe  say  800  metres  of  calico,  and  two 
operatives  could  singe  from  four  to  five  hundred 
pieces  of  32  to  35  metres  each  in  twelve  hours.     Said 

*  Consult  tL  report  apon  this  apparatus  in  the  BulL  de  MuUl  L,  p.  259. 
Se«  alao  Persoz,  ii.,  p.  14. 
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to  be  useful  for  muslins  and  light  goods.      It 
abandoned  on  account  of  cost. 

Singeing  by   Flame   of  Vapour   of  Spirits 
Wine. — An  account  and  drawing  of  an  apparatut 
is  given  in  the  Muster  Zeitung  for  1866,  No.   15, 
The  spirits  are  contained  in  a  double-cased  copper 
vessel,  steam  is  admitted  between  the  casings,  and  by 
the  heat  the  spirit  is  volatilized,  the  vapour  is  con- 
ducted by  a  short  pipe  to  a  row  of  burners  and      i 
burned  as  gas.  ^M 

Gas  Singeing. — Girardin  says  the  idea  is  owing 
to  Molard,  a  former  imder-dircctor  in  the  Conserva- 
toii'e  des  Arts  et  M^tieres,  but  there  is  no  account  of 
any  application  of  gas  to  singeing  before  the  patents  of 
Samuel  Hall  in  1818  and  1823.  Hall's  process  con- 
sisted in  drawing  the  cloth  through  gas,  the  burning 
of  which  was  assisted  by  a  chimney  over  the  flame. 
It  was  a  general  complaint  that  when  the  cloth  was 
faiiiy  well  singed  it  was  too  much  impoverished  by 
the  gas  acting  upon  the  threads,  it  penetrated  the 
tissues  too  much.  Thomson^  of  Clitheroe,  in  his  ac- 
count of  Calico  Printing  in  Belgium,  1841,  incidentally 
mentions  that  by  gas  singeing  iu  England  600  pieces 
of  72  reed  cloth  were  singed  tvaca  over  in  ten  hours. 
The  machine  cost  one  hundred  pounds. 

Kay's  patent  12th  April,  1858,  is  for  mixing  air  with 
the  gas  so  that  it  may  bui-n  Tvithout  deposition  of  carbon. 

The  patents  of  Cooke  26th  July,  1858,  and  12th 
May,  1861,  taken  together,  describe  a  very  complete 
though  complex  machine  for  gas  singeing.      They  in 
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elude  steam  drums  to  dry  the  cloth  and  brushes  to 
raise  up  the  hairs  so  that  the  flame  can  catch  them 
easily  ;  there  are  six  rows  of  gas  burners  shewn  in  the 
drawing.  To  prevent  injury  to  the  strength  of  the 
cloth  it  is  pressed  while  in  motion  against  cold  rollers 
or  metallic  plates,  so,  as  the  patentee  expresses  it,  to 
leave  no  oxygen  behind,  but  more  probably  the  utility 
lies  in  the  plate  preventing  the  penetration  or  passing 
of  the  gas  through  the  tissue  ;  the  use  of  air  in  mix- 
ture with  the  gas  is  also  mentionecL  The  use  of  a 
st-eam  box  to  put  out  sparks,  and  of  a  fan  to  cool  the 
singed  cloth  is  also  described. 

Greenwood  and  Batley,  in  their  patent  20th  January, 

1859,  cause  the  gas  jets  to  be  presented  horij:ontally 
against  the  fabric,  which  passes  vertically  or  at  riglit 
angles  to  them.  This  is  to  prevent  discolouration  from 
the  deposition  of  soot,  there  is  always  a  supply  of  air 
between  the  flame  and  the  piece. 

Colin  Mather's  patent,  27th  August,  I860,  includes 
a  large  steam  drum  to  dry  the  clotli  before  singeing, 
a  mixing  of  atmospheric  air  with  the  gas  in  an  oblong 
chamber  to  prevent  blackening  of  the  cloth,  with  a 
chimney  to  cause  a  tlraught. 

The  same  inventor  obtained  a  patent  2nd  October, 

1860,  for  a  combined  shearing  and  gas  singeing 
machine,  neither  of  which  separately  aeem  to  claim 
any  novelty. 

In  the  same  year,  6th  Noveml^cr,  Froggat  patents 
a  gas  burner  to  give  a  blue  flame,  it  is  not  figured, 
but  is  stated  to  have  air  holes  near  the  burner. 
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Summerscales  and  Mason's  patent  for  gas  singeing, 
14th  June,  1861,  is  for  employing  a  mixture  of  gas 
and  air  obtained  by  means  of  a  fan  forcing  or  draw- 
ing. To  avoid  an  excessive  amount  of  singeing  and 
injury  to  the  cloth  by  burning  out  the  fibres  not  on  the 
surface,  they  cause  the  fabric  to  pass  against  a  dead 
plate  situated  opposite  the  gas  burners,  the  flame 
cannot  go  through,  but  is  spread  upon  the  surface  of  the 
cloth.  This  dead  plate  can  be  hollow  and  kept  cool, 
or  at  any  desired  temperature  by  water.  There  is  an 
arrangement  by  which  the  piece  returns  upon  itself 
with  a  rubbing  motion  to  raise  up  the  down  and  to  do 
away  with  the  brush. 

Lindemann  patents,  11th  February,  1862,  a  revol- 
ving gas  burner  as  wide  as  the  piece  itself,  a  sort  of 
cylinder  with  longitudinal  slits. 

Tulpin's  machine,  patented  in  the  name  of  Davies, 
27th  August,  1862,  is  one  of  the  most  compact  and 
effective  of  all  the  gas  singeing  contrivances  yet  intro- 
duced. It  consists  essentially  of  two  rows  of  ordinary 
illuminating  gas  burners,  each  row  the  whole  width 
of  the  piece  to  be  singed;  the  cloth  is  brought  in  con- 
tact with  the  flame  by  means  of  two  metaUic  rollers 
of  small  diameter  for  each  row  of  burners,  placed  by 
adjusting  screws  so  close  to  each  other  and  to  the 
flame  of  the  burners  as  just  to  allow  the  flame  to  act 
freely  on  the  cloth  and  pass  up  between  the  rollers. 
The  cloth  is  thus  twice  singed  by  the  same  burners, 
BO  that  with  two  rows  of  burners  the  cloth  is  subjected 
four  times  to  the  singeing  flame,  and  the  machine  can 
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be  80  threaded  that  the  doth  may  be  singed  twice  on 
one  side  and  twice  on  the  other,  or  four  times  on  one 
side.  The  steady  burning  of  the  gas  ia  secured  by  an 
exhausting  fan  properly  connected  with  the  casings  of 
the  burners,  and  the  products  of  combustion  are  also 
carried  away  in  a  very  perfect  manner.  There  is  also  a 
trough  and  roller  to  wet  the  cloth.  Drawings  of  this 
machine  may  be  seen  with  the  specification  of  the 
patent,  and  also  in  the  Muster  Zeitung,  No,  1,  for 
8683  and  in  the  Bull,  de  Mulh.,  37,  p.  533.  For  work 
done  by  this  machine  sec  further. 

Lindcmann,  14t]i  November,  1863,  patents  some 
further  modifications  iu  gas  singeing,  the  use  of  straight 
edges  across  which  tlie  fabric  is  drawn  forming  points 
of  tension  for  the  cloth  during  action  of  the  flame; 
there  ia  a  fan  for  drawing  the  flame  against  the  cloth, 
and  a  contrivance  for  causing  separate  flames  to  meet 
and  form  one  flame. 

In  1869,  January  27th,  Mather  patented  an  addition 
to  Tulpin's  machine,  which  consisted  in  placing  doc- 
tors in  sHts  in  the  air  tube  or  flame  casing,  bearing 
against  the  cloth  so  as  to  scrape  off  loose  cai'bonised 
matter,  which  was  then  carried  away  by  the  exhaust. 

"Waddington's  patent,  15th  June,  1871,  is  for  at- 
taching an  automatic  apparatus  to  the  gas  singeing 
machine,  to  stop  the  supply  of  gas  if  the  cloth  gets 
[accidentally  arrested  in  its  passage,  or  when  an  end 
has  gone  through.  Also  for  combining  a  spiral  cutter 
for  shearing  with  the  singeing  machine. 

Dawson  patents,  22nd  December,  1871,  a  modifica* 
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tion  of  Bunsen's  burner,  with  provision  for  adjusting 
the  amount  of  air  admitted.  Intended  for  singeing 
fine  yams  and  threads. 

Warburton  also,  15th  July,  1874,  has  a  pat^jnt  for 
burning  a  mixture  of  gas  and  air  in  a  pecidiur  burner. 

The  gassing  or  singeing  of  yams  is  rather  remote 
from  calico  printing,  but  as  some  useful  ideas  may  be 
collected  from  the  efforts  of  inventors  in  this  direetion, 
the  reader  is  referred  to  the  section  upon  the  treat- 
ment of  unwoven  goods. 

Singeing  by  Tlame  of  other  Combustibles  than 
Gas. — EiUest^n  and  Gleillull  obtained  a  patent, 
dated  25th  January,  1862,  for  an  apparatus  to  singe 
doth  by  means  of  flame  arising  from  burning  coke 
or  other  combustible.  It  is  a  furnace  charged  with  ^M 
coke  through  which  air  is  blown  by  a  fan  in  such 
quant  it)'  as  to  produce  a  voluminous,  smokeless,  hght 
blue  flame  of  carbonic  oxide,  over  or  through  which 
flame  the  cloth  is  drawn  by  ordinary  contrivances,  and 
when  the  furnace  is  working  well  the  flame  covers 
several  feet  of  the  cloth  at  once.  This  system  was 
apparently  de\4sed  for  woollen  cloths,  and  when  tried 
for  calicoes  it  was  found  deficient  in  power  and  given 
up  in  some  places.  But  at  the  present  date  (1876)  it 
is  used  in  conjunction  with  a  copper-plate  singeing 
stove,  an<l  gives  very  satisftictory  results.  The  cloth 
passes  through  or  over  the  coke  flame  and  then  im- 
mediately over  the  red  hot  plate.  The  flame  dries, 
warms,  and  partly  singes  the  cloth  without  that  pres- 
sing down  and  flattening  action  upon  the  hairs  which 
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is  the  defect  of  all  contact  drying  schemes,  nnd  then 
the  singeing  is  easily  completed  by  a  single  plate  which 
can  be  kept  at  a  good  singeing  heat  the  whole  day 
through.  Of  course  this  is  only  another  way  of  using 
gas,  hut  probably  the  most  economical  that  can  be 
devised,  and  when  coke  is  the  fuel  unod  tlierc  can  be 
no  soot  or  discolouring  of  white  goods  by  carbonaceous 
matters  other  than  those  produced  upon  the  cloth 
itself. 

The  preceding  pages  enumerate  all  the  processes 
practised  or  proposed  ^^^th  which  I  am  acquainted. 

Miscellaneous  Notes  on  Singeing. — Consump- 
tion of  Coal. — Own  experimeuta  made  with  a  double 
plate  stove,  heated  by  one  fire  and  return  flue,  stove 
in  good  condition,  ordinary  engine  cotd,  several 
experiments  amounting  to  30,000  pieces  of  40  yanls, 
seven-eighth  width,  one  pound  of  coal  will  singe  two 
such  pieces,  or  80  yards  two  ^^^dths  going  across  at 
once ;  the  singe  fail',  but  not  first-rate  with  one 
passage. 

Schultz  reports  consumption  at  Wesserling  by  iron 
plate  of  coal  and  wood  equal  in  value  to  about  200 
kilo.s.  of  coal,  for  eleven  hours,  and  30,000  metres  of 
cloth,  that  is  about  65  yanls  for  one  pound  of  coal, 
singed  once,  ^v'idth  not  given.* 

I  have  a  note  shewing  that  it  cost  two  shillings  and 
ninepence  for  coal  to  singe  1,000  pieces  of  28  yards 
each  at  a  printworks  in  Lancashire  in  18G8,  but  no 
further  details. 

*  Boll,  db  UuUl,  xxxviL,  p.  £34. 
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Consumption  of  Gas   in   Tulpin*s   Machine. 

This  is  the  only  gas  machine  that  I  have  data  for. 
In  the  neighl)ourhood  of  Manchester,  25,000  yards 
nine-eighth  width  singed  in  seven  hours  with  1,330 
cubic  feet.      At  Stoinbach-Koechlins,   1,000  metres 
calico  ref[iured  1,331  litres  gas  (Meyer),  that  is,  for 
comparison,  about  1,075  cubic  feet  for  25,000  yai' 
Schultz  repoi-ts  1,480  litres  for  1,000  metres.      A1 
Wesserling,  the  cost  is  somewhat  less  for  gas  than 
for  coal,  and  the  results  thought  superior.      My  e 
periments  abroad,  made  without  a  gas  meter,  am 
therefore   liable  to  several  errors,  shewed  that  c 
used  in  the  singeing  stove,  and  the  same  coal  mad 
into  gas  and  burned  in  Tulpin's  machine,  shewed  a^i 
enormous  diflFerence  against  the  gas  machine.  ^^ 

Speed  of  Singeing, — On  the  plate,  ordinary  print- 
ing calico  can  be  singed  for  hours  together  at 
rate  of  from  4,000  to  5,000  yards  per  hour,  sing 
\\'idth  ;   with  gas  somewhat  less,  but  more  regularl 
Speed  on  the  singe  plate  requires  continual  atte 
tion,  and  can  only  be  properly  controlled  by  drivi 
■ftith  an  independent  engine. 

Comparative  Efficiency  of  Gas  and  Plate  Singe 
ing. — For  ordinary  printers'  cloth,  Q>Q  or  72  reed,  and 
for   good  styles,    I   bcUeve   the  plate    singe    to 
decidedly  better  than  any  gas  singe  yet  known. 
Edleston  and  GledhiU's  system  the  plate  is  the  r 
singeing  agent. 

Duration  of  Plates   in    Singeing.^ Iron  pla 
e  very   soon   burned   out  or  distorted  in  sha 


SINOEINQ, 


13 


Good  homogenous  copper,  of  say  1  iii.  or  more  in 
tliickness,  with  good  coal  and  careftd  firing  will  last 
several  months.  One  plate  in  my  experience  had 
been  worked  two  months,  about  60»000  pieces  had 
gone  across  it  when  it  was  taken  out  to  repair  the 
brickwork,  it  was  practically  as  good  as  new,  in 
another  week  it  was  utterly  spoiled.  Incautious 
firing  is  the  general  cause  of  the  destruction  of  the 
plate. 

Accidents  in  Singeing. — Defective,  excessive, 
or  uneven  singeing  can  be  seen  upon  inspection  of 
the  cloth  as  it  comes  over  the  plate  or  gas^  and  the 
proper  remedies  applied  at  once.  The  only  accidents 
necessary  to  refer  to  are  from  fire.  In  the  ordimuy 
singeing  for  bleaching,  the  pieces  will  be  run  full 
width  through  a  water  trough  and  between  rollers,  so 
as  to  have  them  thoroughly  wet  j  the  singed  side 
takes  the  water  immediately,  but  the  other  side  is  not 
easily  wetted,  and  I  have  seen  a  spai'k  do  damage  in 
this  case.  In  dry  singeing,  as  for  back  greys,  great  care 
must  be  taken  that  all  sparks  are  extinguished  before 
the  cloth  is  folded  or  bundled.  Sparks  ore  carried  over 
by  loose  threads,  by  the  ends  of  the  sewing  threads, 
and  by  the  fluffy  matter  which  always  collects  about 
the  stove  settling  dowTi  in  an  ignited  state  upon  tho 
cloth  after  it  has  passed  the  plate.  The  best  process 
of  extinguishing  the  sparks  is  to  cause  the  cloth  to 
pass  through  a  box  containing  two  perforated  pipes 
from  which  a  strong  blast  of  steam  is  blowing,  the 
piece  enters  and  leaves  the  box  by  narrow  slits  from 


14 


CALICO  PRINTING  AND  DYEING. 


which  steam  issuesj  passing  between  the  two 
pipes,  there  is  no  air  in  the  box  to  support  combustion, 
and  the  current  of  steam  plajong  on  the  piece  coo] 
down  any  red  hot  matter,  so  that  it  is  very  seldom 
that  any  sparks  go  through.      As  an  additional  pre- 
caution, the  cloth  is  pulled  over  a  rail  before  it  le^ivcs" 
the  singeing  place.     The  hot  cloth  straight  from  the 
plate  is  as  inflammable  as  tinder,  and  burns  like  it 
before  bursting  into  flame,  and  it  is  very  reckless  to 
take  this  cloth  to  the  canroys  or  wind  it  on  until  it  is 
cooled.     I  have  known  cloth  to  fire  under  conditions 
where  it  seemed  certain  there  could  be  no  live  spark 
present,  but  it  had  not  been  suSiciently  cooled,  ani 
there  were  grounds  for  supposing  spontaneous  com^ 
bustion.     I  have  seen  a  load  of  hot  cloth  for  bacl 
greys  crossing  a  yard  to  the  machine  room  fired  by  a 
spark  from  a  chimney  thuty  or  foity  yards  distani 
The  singeing  house  should  be  a  fire-proof  l>uUding,] 
and  idways  looked  upon  as  a  source  of  danger  to  th< 
works. 


BLEACHING  FOR  CALICO  PRINTING. 


DefLxution. — Bleaching  means  making  white,  ncft 
by  whitening  with  any  substance,  but  by  taking 
away  colour.  Its  old  form  blanching  has  tliia  mean- 
ing, in  the  two  or  three  cases  in  which  it  ia  sometimes 
heard  used;  blanched  almonds  arc  almonds  made 
white  by  remo\ang  the  outer  l>rown  skin;  the  blanched 
cheek  is  caused  hy  withdrawal  of  rod  blood  j  and  calico 
is  bleached  by  removing  from  it  all  colouring  matters. 
I  In  calico  printing  the  word  bleaching  has,  however, 
a  wider  meaning,  for  calico  can  be  so  bleached  that 
though  the  white  colour  be  unexceptionable,  the  cloth 
still  contains  impurities  which  render  it  unfit  for  print- 
ing and  dyeing.  Bleaching  for  calico  printing  turns 
not  only  at  making  the  cloth  wJiitCj  but  also  rcmo"vang 
from  it  all  natural  or  adventitious  matters  which  might 
prove  a  hindrance  to  after  processes. 

History  and  ProgreBS  of  Calico  Bleaching. — 
There  were  very  few  cotton  goods  manufactorcd  in 
Europe  until  towards  the  end  of  the  last  century,  and 
nearly  all  the  older  accounts  of  bleaching  processes 
refer  to  Unen  bleaching,  which  is  much  more  difficidt 
than  cotton  bleaching,  and  should  never  be  contbunded 
vnth  it. 
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Swiss  Process  probably  earlier  than  1766.— 

This  is  from  a  manuscript  of  Jean  Ryhiner,  oi 
B41e,  dated  1766,  but  contains  entries  up  to  1782, 
printed  by  DoUfiis-Ausset,  in  1865.  The  calico  used 
for  printing  was  of  two  kinds,  one  from  India,  which 
was  already  bleached,  but  stiffened  with  a  strong 
size  of  rice  water  which  had  to  be  removed,  and  the 
other  was  of  Swiss  make  from  Toggenbourg,  and  un- 
bleached. The  rice  water  sizing  was  removed  by 
steeping  in  hot  water  in  a  covered  vat  for  three  to  six 
days,  acetic  fermentation  set  in,  and  the  goods  were 
well  washed  in  cold  water,  again  put  in  the  vat  with 
boiling  water  for  eight  days,  washed,  and  a  third  time 
and  even  a  fourth  time  steeped  and  washed.  It  is 
well  known  to  printers  that  starch  hard  dried  on  doth 
adheres  with  great  tenacity,  hence  the  long  treatment 
necessary  with  a  gradually  cooling  treatment  as  the 
above.  Lately  Chevreul  thought  it  worth  while  to 
draw  attention  to  the  unexpected  adhesion  of  starch 
to  cotton.*  The  bleaching  of  the  Toggenbourg  greys 
is  not  given  in  detail,  a  ley  of  wood  ashes  is  to  be 
used,  no  lime  because  it  is  injurious  to  nearly  all 
colours;  three  ash  boilings,  each  time  followed  by 
washing  and  grassing.  It  is  evident  that  bleaching 
was  a  business  distinct  from  printing,  for  the  writer  is 
rather  severe  on  the  bleachers  and  the  grief  which 
their  negUgence  or  roguery  causes  to  the  printer.t 

*  Comptea  Rendus,  liii.,  p.  984.     Chem.  News,  v.,  p.  42, 
f  On  lie  peut  done  pas  i>rendre  trop  de  mesures  pour  se  pr^caationner  contra 
Ics  troniperies  des  blanchisseurs,   qui,  soit  en  donnant  une  lessive  de  moins, 
soit  en  employant  de  la  cliaui,  ou  enfin  autres  fa^ons,  cherchent  totyoui? 
leurs  avautagesa  nos  dcpens.     DoUfus-Aussct,  ii,,  p.  22, 
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As  a  doubtful  remedy  for  careless  bleaching,  the  sour- 
ing of  the  pieces  with  oil  of  vitriol  is  mentioned,  two 
pounds  of  oil  of  vitriol  mixed  with  sufficient  water  to 
cover  twelve  pieces,  leave  in  two  hours,  then  plunge 
them  suddenly  into  a  vat  of  cold  water.  It  is  rather  sur- 
prising to  find  in  tliis  essay,  full  of  the  soundest  sense 
and  ncutcness,  the  \ATiter  stating  that  if  the  pieces  are 
exposed  one  minute  to  the  air  while  the  sours  are  in 
them  that  they  will  be  burned,  examples  of  which  he 
has. 

KoecMin's  Process,  anterior  to  1786. — Quoted 
by  Pcrsoz,  ii.,  p.  o2,  from  an  unpublished  miinuscript 
by  M.  D.  Koechlin,  no  date,  but  some  time  before  the 
application  of  cldorine;  steeped  twice  to  loosen  size, 
and  then  boiled  with  soft  soap;  tlirec  boilings  in 
potashes  partly  cauatified  with  lime  and  mixed  with 
common  salt,  three  washings  and  three  grassings  of 
twelve  to  fourteen  days  in  fine  weather,  and,  Lastly, 
a  passage  in  acid.  In  bad  weather,  four  or  five  weeks 
on  the  grass. 

Jean-Michel  Haussmann,  about  1792. — From  a 
manuscript  printed  by  DoUfus-Ausset,  of  which  this 
part  has  no  date,  but  it  is  evidently  later  than  1792. 
Washed  in  the  river,  leave  wet  a  day,  wash  again; 
boil  four  times  in  a  caustifiod  ley  at  2**  Bcaiunt^,  after 
each  boil  wash  and  treat  with  chloride  of  potash,  and, 
finuUy,  pass  in  dilute  sulphuric  ueid.  A  dried  piece 
is  thrown  open  on  the  river,  if  it  does  not  take  the 
water  unffonuly  the  lot  is  boiled  over  again  with 
alkah,  and  put  on  the  grass  for  eight  days* 
0 
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In  Bee'B  Cyclopoedia  the  plates  have  the   d 
1804,  but  the  title  page  1819;  the  article  on  bleaching       I 
must  bo  somewhat  anterior  to  the  date  of  the  plate,  it  ^ 
is  a  well  written  account  of  bleaching,  which  includea  ^| 
the  rot  steep,  several  boilings  with  partly  caustified 
leys,  chlorine  treatments,  and  dilute  acid  with  gras- 


sinsr. 


4 


FarkeSy  writing  about  1816,  in  his  twelfth  chemical 
essay,  p.  387  of  the  fourth  edition  upon  bleaching  for 
printing,  gives  singeing  as  the  first  step,  then  steeping 
in   water   or  alkali  warmed,  washed  and  boiled  iiL^| 
caustic  potash  eight  or  ten  hours,  this  washing  and  ^ 
boiling  repeated   three   or  four  times,  then  soured^ 
grassed  or  chlored  and  soured     After  each  process 
the  goods  are  squeezed]  mentions  the  Bramah  press  ^ 
for  squeezing.  ^^ 

Scotch  Process,  about  1815. — Given  by  Parkes: 
four  times  boiled  in  potash  solution  of  density  1'0127 
to  1'0156,  say  2^"  to  3"*  Twaddle,  sours  used  at  5** 
down  to  3^  Chloring  or  grassing.  Parkes  mentions 
that  lime  is  used  l>ut  is  not  good. 

Alsatian  method,  about  1828. — Penot,  in  an  excel- 
lent essay  in  the  Bull,  de  Mulli.,  il,  p.  369,  gives  a 
boiling  in  lime  water  as  the  first  process,  which  is      ' 
repeated  several  times  ;  objects  to  the  rot  steep  as 
injurious  imless  alkali  be  added;  after  lime,  treatment      i 
with  caustic  soda,  then  chloride  of  lime  warm,  grassing, 
but  not  for  long,  soda  again  repeated  several  times,  a      ■ 
finish  by  souriug.  ^^^| 

Schwartz,  1835. — ^This  writer  gives  in  the  Bull  de^^ 
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Miilh.,  viiL,  p.  252,  the  following  as  the  process  fol- 
lowed in  Mulhousc  at  this  date:  (1)  steep  twelve 
hoiira  in  cold  water  and  wash ;  (2)  boil  in  lime  once 
in  summer,  twice  in  winter ;  (3)  boil  in  caustic  soda, 
using  two  per  cent,  of  the  weight  of  the  cloth  ;  (4) 
repeat  the  soda  boil ;  (5)  put  on  the  grass  for  six 
or  eight  days,  and  follow  by  chlorine  and  acid  ;  (6) 
boil  in  caustic  as  before,  but  with  rather  less  alkali ; 
(7)  put  on  grass  again  for  eight  days,  and  follow  by 
chloiine  and  acid  ;  (8)  boil  in  caustic  again  ;  (9) 
chlorine  treatment  and  sours;.  (10)  wash  and  pass 
through  hot  water. 

Schcurer  has  a  report  or  criticism  upon  this  memoir 
in  the  same  volume,  page  270,  wkich  ia  refeiTed  to 
further  ou. 

The  priaters  who  did  the  best  class  of  madder  work 
were  about  this  time  terribly  plagued  with  what  were 
called  grease  stains  or  madder  stains,  and  were  willing 
to  go  to  any  trouble  or  expense  in  bleaching,  if  they 
could  be  rcHeved  from  them,  hence  the  bleaching  pro- 
cesses, instead  of  becoming  simpler,  are  more  complex. 
For  details  of  the  supposed  reason  of  this  see  further 
on  "Accidents  in  Bleaching." 

Sana's  Process,  1837, — Dana  was  a  chemist  at 
Princes,  Lowell,  Massachusetts,  and  gives  the  fol- 
lowing process  as  in  use  there  \\dth  excellent  results. 
Singe,  steep  in  warm  water  twenty-four  or  thirty-six 
hours;  boU  twelve  hours  in  lime;  boil  twenty  hours  in 
potash;  chlorine;  and  sours;  boil  fifteen  hours  in  pot- 
ash, sour;  boil  again  in  potash  and  sour;  boil  for  the 
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fourth  time  in  potash;  and  chlorine;  finish  up  with 
sours  at  3°  Beaum^,     See  Bull,  de  MulL,  x.,  p.  280. 

American  Process,  about  1846. — ^From  Persoz,  ii., 
p.  73;  seems  to  be  called  American  because  suggested 
by  the  last,  which  was  communicated  to  the  Industrial 
Society  of  Mulhouse;  boil  in  lime  twenty  to  twenty- 
four  hours;  wash  and  boil  again  in  lime;  sour  warm, 
at  V  B. ;  wash  and  boil  in  soda  ash;  chlorine,  very 
weak;  muriatic  acid  soura;  wash  and  boil  a  second 
time  in  soda  ash,  then  chlorine;  sours,  and  wash. 

Modem  Process,  1876.— A  very  good  bleaching 
process  now  largely  in  use  in  Lancashire  consists  of 
the  following  treatments: — 

1.  Wash  from  the  singe. 

2.  Boil  with  lime  and  wash. 

3.  Sour  and  wash, 

4.  Boil  with  soda  ash  and  rosin,  and  wash. 

5.  Treat  with  solution  of  chloride  of  lime. 

6.  Sour  and  wash. 

I  will  now  go  into  some  details  of  this  system,  as 
far  as  materials  and  operations  are  concerned,  then 
give  the  chemical  theory,  and  afterwards  some  account 
of  various  apparatus  and  other  processes,  old  and 
new,  in  use  now  or  formerly,  or  proposed  to  be  used; 
and,  lastly,  such  miscellaneous  notes  as  seem  worth 
insertion. 


UPON  THE  MATERIALS  USED  O  THE 
PRESENT  SYSTEM  OF  BLEACHING. 


Water. — The    better    the    water   the  better   the 

bleach;  but  up  to  the  washing  out  of  the  soda-ash 
boil  it  is  of  very  little  coBsequence  what  sort  of  water 
is  used.     After  that  there  should  be  cleuu  water. 

Lime. — Parkes  says  that  TheophrastuSj  who  wrote 
about  300  B.C.,  intimates  that  lime  was  used  in 
bleaching.  Thompson  could  not  find  the  passage 
(Art.  Bleaching,  Eni^yl.  Britt.j  1855).  Home,  writing 
in  175G,  was  aware  that  lime  was  used  l)y  linen  blcat^h- 
ei"8,  and  transcribes  a  process  given  to  him,  from  which 
it  can  be  gathered  that  the  lime  was  applied  to  the 
doth  after  several  ash  treatments,  the  lime  was  used 
very  weak,  probably  as  clear  lime  water,  and  previously 
mixed  witli  soap  till  it  curded,  the  cloth  dipped  in  for 
a  moment  and  out  again,  and  then  put  on  the  field; 
it  must  never  be  exposed  on  the  Sabbatli  day  (because 
it  cannot  be  kept  wet  on  that  day),  process  repeated 
three  or  four  times.  It  cannot  be  safely  concluded 
from  this  st-atement  that  lime  was  a  direct  agent,  it 
seems  to  have  been  used  to  caustify  the  ashes;  there 
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was  the  greatest  dreacl  of  lime  as  a  burning,  corroding, 
and  rotting  material.  Home  further  says,  "I  havi 
been  assured,  that  in  whitening  yarn  at  Manchester,' 
there  is  always  a  fourth  part  of  lime  added  to  the 
salts.  I  have  discovered  that  it  is  used  in  the  same 
way  in  this  country.  I  know  no  objection  to  it,  but 
that  of  its  being  against  law"  (Experiments  on  Bleach- 
ing, p.  216),  Compare  the  first  English  patent  oni^f 
bleaching  in  which  lime  is  mentioned,  2nd  March, 
1773;  100  lbs.  of  lime  and  250  lbs.  of  ashes  of  various 
kinds  arc  made  into  a  paste  with  cow  dung,  then  rolled 
iatu  Ijulls,  iWoil  in  the  sun,  and  afterwards  carbonate 
of  potash  and  water  added  to  make  the  bleaching  lye. 
No  doubt  in  this  process,  as  well  as  the  Manchester 
"fourth  pait  of  lime,"  the  lye  was  used  clear,  and  not 
a  particle  of  lime  would  touch  the  cloth,  and  if  it  did<, 
it  would  be  in  the  state  of  carbonate.  However,  Ten- 
nant's  patent  for  making  liquid  chloride  of  lime,  in 
1798,  was  upset,  because  he  claimed  lime  as  well  as 
strontia  and  barytes,  as  substitutes  for  potash  and 
Boda,  in  other  departments  of  bleaching,  and  it  was 
shewn  that  this  was  not  new.  In  Glover's  patent, 
24th  March,  1800,  there  is  a  reference  to  the  use  o! 
lime  in  linen  bleacliing,  it  is  not  clearly  expressed,  but 
it  seems  to  indicate  that  goods  were  boiled  with  it, 
and  that  it  was  not  a  new  process;  but  it  may  havdj 
been  only  used  to  cauatify  the  ashes.  None  of  th 
writers  on  bleaching  up  to  the  time  of  Parkes  (1815) 
mention  the  use  of  lime,  except  as  being  secretly  used 
by  unscrupulous  bleachers,  to  give  a  fictitious  white 
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ncss  to  cloth,  and  destroying  it  for  printing  purposes. 
Parkes  mentions  its  use  as  a  reprehensible  innovation, 
and  opposes  it  because  lie  says  it  lejives  bme  in  the 
cloth.  In  a  biographieal  notice  of  M.  Dollfus-Ausset, 
by  Weber  (Bull,  de  MulL,  xli.,  p.  36),  it  is  mentioned 
that  in  1819  he  brought  from  England  into  France  a 
new  method  of  using  milk  of  lime  in  bleaching  which 
was  then  practised  in  England.  Penot  is  the  first 
who  gives  it  as  a  distinct  process  in  bleaching,  and  he 
iBhewed  clearly  that  boiling  cotton  goods  two  hours 
with  lime  and  water  did  not  injure  them  in  the  least 
if  they  were  quite  covered,  but  that  caustic  alkahes 
could  injure  cotton.  However,  the  old  fear  of  lirae 
Btill  existed,  the  lime  was  used  weak,  and  the  calico 
boiled  with  it  iu  small  quantities  for  a  short  time  only. 
In  Schwartz's  paper,  and  Scheurcr's  report  upon  it 
(Bull,  de  Mulh.,  viii.,  pp.  252,  270),  we  find  these 
chemists  stating  that  lime  does  not  take  out  grease, 
but  rather  fixes  it  in,  and  the  latter  proposes  what 
would  have  been  indeed  a  backward  step,  to  commence 
by  a  boil  in  alkali,  to  take  out  all  the  grease  which 
alkali  could  remove,  and  then  boil  in  lime.  From  this 
time  the  Ijeneficlal  use  of  lirae  was  generally  recog- 
nised, but  old  prejudices  about  lime  burning  cloth  were 
80  persistent,  that  it  was  common  for  many  years  to 
lay  every  defect  of  bad  bleaching,  especially  tender 
cloth,  upon  lime.  Compare  Eunge,  writing  in  1842; 
he  says  that  to  get  really  good  whites  (in  madder  dye- 
ing) lime  had  to  be  given  up  altogether.  Instead  of 
using  milk  of  bme,  bleachers  had  gone  back  to  the 
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potaah  or  soda  boil,  antl  instead  of  chloride  of 
used  the  chloiides  of  potash  or  soda.*  Runge  • 
chemist  of  note,  but  this  statement  could  only  be  true 
of  certain  localities,  and  only  shews  that  there  are 
diffipulties  in  the  use  of  lime  which  some  bleachers 
could  not  overcome. 

Quantity  of  Lime  to  be  used. — Practice  differs  ^ 
considerably;  earlier  accounts  give  1  lb.  of  lime  to  150  ^^ 
lbs.  cloth,  then  1  lb.  to  35  lbs,  cloth,  increasing  up  to 
1  lb.  to  15  lbs.  cloth,  which  may  be  considered  an 
outside  quantity. 

Application  of  the  Lime  to  the  Cloth. — The  lime 
is  slacked  sometime  beforehand;  the  longer  the  better. 
I  have  used  lime  that  had  been  more  than  ten  years 
slacked  in  a  pit  covered  over  by  earth  and  discovered 
by  accident,  it  had  kept  in  a  pasty  state,  and  except  | 
where  in  actual  contact  with  the  earth,  was  qiute 
caustic  and  answered  perfectly.  The  milk  of  lime  is 
best  applied  by  the  modern  liming  machine,  which  is 
essentially  a  couple  of  bowls,  which  should  be  3  ft.  or 
so  lonff,  set  over  a  box  containing  the  milk  of  lime. 
Much  bad  bleaching  has  come  from  the  liming  machine 
being  too  small;  the  cloth  should  have  8€^y  three  good.^ri 
nips  before  it  leaves  the  lime,  if  it  could  have  ten  nips" 
all  the  better,  and  a  washing  machine  makes  a  capital 
liming  machine  when  it  can  be  spared.     The  hydro- 

*  Han  hat  dnhcr  nenerdings,  nm  recfat  nine  Weissbodtm  zn  Erhalten,  denl 
Kalk  beini  Dlciclicn  ganz  veggdassen.     Dio  Zeuge  wenlen  anstatt  mit  Kalk-| 
milch,  mit  rota»cht*n*otler  KohlmsaunrNatronHiiHiisan;'  gekocht;  lUiJ  gel> 
Icicht  werden  »ip  niohtinit  Chlorkolki  tioudern  mit  Chiomatrou  odcr  Cbloreocb. 
— FarhcTt'Clu^mie,  it,  p.  S5$. 
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meter  can  shew  the  strength  of  the  lime  pretty  well, 
but  towards  the  end  of  a  batch  it  is  a  doubtful  guide 
on  account  of  size  being  washed  out  of  the  cloth  aud 
increasing  the  densit}\  To  know  what  proportion  of 
the  milk  of  lime  the  cloth  is  talking  up,  some  of  the 
liquor  should  be  WTung  out  of  the  piuce  as  it  is  going 
into  the  kier  aud  tested  iu  a  phial  witli  dilutee  muriatic 
acid  coloured  with  litmus,  logw^ood,  or  cochineal. 
The  acid  may  be  at  2**  Tw. ;  in  a  given  case  the 
milk  of  lime  in  the  liming  box  marked  5°  Tw,,  and  it 
•^ook  2  ozs.  of  the  muriatic  acid  to  neutralize  1  oz.  of 
it;  the  lime  liquor  WTUUg  out  of  the  cloth  marked  2° 
Tw,,  and  it  took  3  ozs.  of  it  to  neutralize  2  ozs.  of 
,  the  test  acid.  The  amount  of  lime  taken  up  depends 
^■ipon  the  wetness  of  the  cloth  going  in,  the  time  it  is 
^Hn  the  lime  liquor,  the  numbor  of  nips  it  gets,  and 
^^the  weight  set  on.  If  the  cloth  does  not  get  properly 
and  evenly  limed  tlie  bleaching  will  be  bad.  The 
^^iindpr  part  of  a  pile  of  wet  cloth  (containing  more 
^fbmter  than  the  top  part,  the  strength  of  lime  on  the 
box  will  have  to  be  increased.  The  set  must  be  just 
80  heavy  as  to  prevent  the  lime  liquor  splashing  about 
the  bleach-house  and  no  more. 

Boiling  with  the  Lime. — A  source  of  iiTcgularity 
in  treating  large  ^jiumtities  of  cloth  was  that  the 
inner  portions  did  not  get  into  fidl  contact  with  the 
acting  agents;  care  must  be  t^iken  that  the  cloth  is 
well  and  evenly  packed  in  the  kier.  I  suppose  that 
the  Ijleaching  is  upon  Earlow's  system  with  two  kiers 
connected  and  working  at   high   pressure.      When 


26 


CALICO  PEINTINO  AND  DYEING. 


all  is  fastened  up  it  is  usual  to  blow  steam  through 
the  goods,  it  warms  them,  settles  them  down,  and 
some  lime  is  lost.  Water  or  lime  water  is  then  ad- 
mitted, and  the  alternate  heating  of  the  two  kiers 
goes  on  as  afterwards  described,  and  is  continued  for 
nine  hours  or  longer  if  thought  desirable.  This  is  the 
most  usual  method  of  working  with  lime;  another 
plan  is  not  to  blow  steam  through  but  to  run  up  both 
kiers  with  water  to  within  about  2  ft.  of  the  top, 
dose  up,  and  give  five  minuter  steam  alternately  to 
the  kiers  for  about  two  hours  and  then  fifteen  minutes 
for  the  remainder  of  the  time.  This  works  well  and 
avoids  some  staining  of  the  cloth  which  in  certain 
places  has  been  inseparable  from  the  first  method 
Not  to  dwell  longer  upon  a  particular  system  of  boil- 
ing, it  need  only  be  said  that  whatever  kind  of  kier 
be  used  the  whole  success  of  the  bleaching  vnR  dcpeu 
upon  every  particle  of  the  cloth  being  subjected 
the  boiling  heat,  it  is  to  secure  this  result  that  the 
boilings  are  so  prolonged  and  that  so  many  varieti' 
of  Ijoiling  vessels  have  been  devised. 

After  Lime  Boiling. — The  goods  are  washed,  then" 
soured  with  either  muriatic  or  sidphuric  acid  properly 
diluted,  washed  again,  and  transferred  to  the  soda  afih     , 
boiL  fl 

Soda  Ash  and  Rosin  Soap. — The  cai'liest  accounte     " 
shew  that  wood  ashes   and  potashes  were  used  in 
bleaching.      Homes  (1756),  gives  most  of  his  book 
to  treating  of  various   qualities  of  tishes,   and  men- 
tions five  foreign  vaiieties  besides  others  of  native 
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produce.  The  linen  iDleaehers  liave  also  always  used 
some  kind  of  soap.  Potashes  alone  were  used  for  a 
long  time.  Artificial  soda  ash  was  discovered  and 
first  made  by  Leblanc  in  1791,  this  was  one  of  the 
most  important  chemical  discoveries  ever  made,  but 
the  inventor  died  in  1806  having  derived  little  benefit 
from  it  (Diet,  de  Ch.  Ind.,  i.,  p.  214.).  It  did  not 
come  into  practical  use  for  some  time,  at  first  it  was 
very  impure  and  irregular,  containiug  sulphur  com- 
pounds which  acted  upon  iron  and  copper  and  gave 
rise  to  stains.  Said  to  have  bonn  first  used  in  England 
in  1823-4,  by  FortatOakenshaw;  Muspratt  introduced 
its  manufacture  into  Liverpool,  1830;^  from  this  date 
its  use  becomes  universal,  to  the  complete  exclusion  of 
potashes.  It  is  difficult  to  fix  the  date  of  the  intro- 
duction of  rosin  into  bleaching,  it  is  not  mentioned 
in  Persoz  (1846),  although  I  believe  it  was  in  use 
before  that  time.t 

•  Quantity  of  Soda  Ash  employed. — Varies  in 
practice  from  one  to  three  per  cent,  of  the  weight  of 
the  cloth.     Three   huudrcdweiorht  to    ten   thousand 


*Grahun,  M&nchoster  Guardian,  January,  1851. 

+  Dolfuss-Annsct  writes:  "En  1836  riana  uno  coarse  dana  le  Haut  Rhin,  en 
prenant  git«  la  nuit  daus  une  rilkge  des  environs  d'Altkirch,  j'ai  vu  la  fcmiue 
de  menage  ajonter  de  la  reaino  do  pin  h.  de  leasivc  do  ccudro  pour  Icssiver  de 
linge. — 'Depuia  des  temps  iminemoriaux  on  ajoute  de  ia  r^sine  &  In  lessive,' 
me  dit-elle,  *et  Ic  Ungen'en  est  que  plua  blonc.'" — Coloration  des  Etoires,  i., 
37C. 

According  to  a  commanication  from  M.  G.  ScKaofTer  to  M.  Schutzcnl^eiger, 
the  first  mention  of  the  employment  of  rosin  in  bleaching  is  found  in  a  jmtent 
to  Brackbaek,  of  Rcgensburg,  near  Aiigabnrg,  and  dates  from  1827.  The 
p&tentwaBBoldtoHeinzcImann,  who  carried  the  process  to  Scotland,  and  from 
thtto  it  waa  introduced  into  France  about  the  year  1S36. 
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pounds  of  cloth  answered  very  well  with  a  pretty 
hard  water. 

Employment  of  Bosin. — ^The  rosin  can  be  used  as 
rosin  soap  already  combined  with  soda  and  known  as 
"prepared  rosin";  or  the  crude  rosin  can  be  dissolved 
in  the  soda  ash  in  the  boiling  pans  of  the  bleach-house 
just  before  using.  The  amount  of  rosin  to  be  used  is 
not  fixed,  it  may  amount  to  half  the  weight  of  the 
soda  ash. 

Boiling  with  Soda  Ash  and  Bosin. — When  the 
goods  are  in  the  kicr  the  dissolved  ash  and  rosin  is 
run  in  from  the  mixing  vessels  and  the  boiling  con- 
ducted as  usual.  The  boiling  may  be  continued  from 
six  to  twelve  hours,  according  to  circumstances. 

After  the  Soda  Ash  Treatment — ^The  calico  should 
be  washed  as  soon  as  possible  out  of  the  soda  and  then 
it  is  ready  for  the  chloride  of  lime  treatment. 

Upon  Chlorine  in  Bleaching. — Unknown  until 
1774,  when  Scheele  isolated  it  from  common  saH. 
He  knew  its  bleaching  properties,  but  it  was  Berthollet 
who  first  suggested  its  technical  application  in  1785,* 
but  no  full  account  is  published  until  1789  ;t  in  the 
interval  Berthollet  unreservedly  communicated  his 
ideas,  and  in  conjunction  with  some  friends  tried  to 
establish  a  works  at  Valenciennes,  but  the  old  style 
bleachers  were  influential  enough  to  prevent  them 
getting  suitable  land.  James  Watt,  the  engineer,  was 
in  Paris  in  1786,  and  Berthollet  shewed  and  explained 
to  him  the  process;    Watt  instructed   his   relative, 

•  Joum.  de  Phys.,  xxxi.,  p,  325.        t  Ann.  de  Ch.,  il,  p.  151. 
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McGregor,  of  Glasgow,  a  bleoclier,  how  to  make  and 
use  chlorine,  and  there  are,  or  were  a  few  yairs  back, 
press  copies  in  existence  of  letters  by  Wattto  McGregor, 
dated  19th  March,  1787,  and  to  Bertliollct,  dati'tl  9th 
May,  1787,  upon  this  subject.  Professor  Cophmd,  of 
Aberdeen,  learned  the  use  of  cliloriiie  from  Snuasuro, 
at  Geneva,  and  instiiicted  Milne,  a  St^ntch  blmichcr, 
how  to  apply  it,  but  the  earliest  date  here  is  July, 
1787/**'  The  chlorine  process  was  introduced  in  Man- 
chester in  1788,  by  Dr.  Thomas  Henry  (died  1816), 
who  instructed  Eidgway  and  Son,  who  put  it  into 
pnictiec.  Dr.  Henry  himself  was  in  the  business  for 
a  short  time.  An  attempt  was  made  to  secure  the 
monopoly  of  chlorLue  by  Boueuil  in  England,  by  his 
patent  of  25th  March,  1789,  but  was  successfully 
resisted. 

Use  of  Chlorine  as  Gas. — First  applied  as  ga-s 
to  goods  hung  up  in  a  stove  Pajot-des-Chamies 
writing  in  1791,  details  the  sufferings  and  difficulties 
of  the  operatives.  Used  masks  with  glass  eye  jiieces, 
cloths  dipped  in  alkali  held  to  the  mouth  and  nostrils, 
medicines  ready  at  hand  to  restore  the  unhappy  vic- 
tims who  had  inhaled  the  gjis,  and  predicts  that  the 
process  will  be  entirely  reliurpushed,  or  have  only  a 
very  limited  *ipplicatiou. 

Chlorine  Dissolved  in  Water. — This  was  scarcely 
better  than  the  gas  itself,  but  was  used  for  some 
time. 

Alkaline   Solution  of  Chlorine. — It    was  found 


•Tbonwou's  Ann.  of  Phil.,  vi.,  p.  -423;  vii.,  p.  98;  viii,  p.  1. 
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that  dilute  potash  could  take  up  a  large  quantity 
chlorine  gas,  producing  a  nearly  odourless  solution 
which  the  bleaching  properties  still  resided     This 
solution  was  known  as  Eau  de  Javelle,  or  Lessive 
de  Javelle.  The  chemists  of  that  time  thought  that  half 
the  chlorine  was  lost  by  combining  with  an  alkali, 
and  discouraged  the  use  of  the  solution,  but  eventually 
Berthollet  shewed  that  upon  the  addition  of  au  acid     g 
practically  all  the  chlorine  was  liberated  ^H 

Liquid  Chloride  of  Lime. — Crooks  had  a  patent  ' 
dated  12th  Deczember,  1797,  including  amongst  othec^H 
things  the  making  of  bleaching  liquor  from  limc^l 
water  and  chlorine.  Tennant's  patent  for  bleacliing^j 
liquor,  made  from  chlorine  passed  into  milk  of  limey^l 
orbar}1;es,  or  strontia,  is  dated  23rd  January,  1798; 
but  it  was  declared  invahd;  it  consequently  became 
open  to  the  trade,  and  immediately  nearly  every 
bleacher  commenced  making  liquid  chloride  of  lime* 
Higgins  in  1799  inciJoutally  mentions  that  at  that 
date  there  were  thirty  apparatusscs  for  making  bleach- 
ing liquor  iu  the  North  of  Ireland.  The  few  books 
published  upon  bleaching  about  this  time  are  mostly 
filled  with  descriptions  of  chlorine  stills,  the  quality 
of  manganese,  the  best  proportions  of  salt  and  sul- 
phuric acid  to  use,  and  receipts  for  lutes.  ^J 

Dry  Chloride  of  Lime. — Tennant's  patent  for  thifl^^ 
is  dated  30th,  April,  1799,  and  his  previous  disap- 
pointment was  compensated  for  by  the  validity  and 
brilliant  success  of  this  discovery,  which,  by  makin 
chlorine  portable  and  concentrated,  solved  the  difficul- 
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tics  which  at  first  tlireatened  the  economical  appli- 
cation of  this  important  bleaching  agent. 

Errors  in  using  Chlorine  Compounda.^Tlic 
hleachers  at  the  end  of  the  last  century  seem  to 
have  thought  that  they  could  dispense  with  the  old 
alkaline  treatments  of  the  cloth.  They  used  exces- 
sive quantities  of  chlorine  "vvith  disastrous  con- 
sequences, cloth  rotted,  and  though  Tvhito  when 
finished  soon  becoming  of  a  bad  colour.  General 
distrust  of  the  new  bleaching  was  felt,  and  purchasers 
preferred  unbleached  or  half  bleached  cloth  to  good 
whites.*  The  trade  was  forced  back  upon  its  old 
methods  of  repeated  alkaline  treatments,  and  it  was 
found  that  chlorine  was  actually  no  more  than  a  sub- 
stitute for  solar  light;  that  the  long  exposure  upon 
grass  was  no  longer  necessary,  but  that  instead  of 
dispensing  with  the  other  parts  of  the  bleaching  pro- 
cess it  was  more  than  ever  important  to  see  that  they 
were  efi'ectively  applied,  for  the  very  reason  that  the 
time  in  which  the  goods  were  under  treatment  was  so 
much  shortened  that  the  chance  of  extraneous  matters 
being  detached  by  mechanical  means,  such  as  friction, 
was  in  proportion  lessened.  Our  present  powerful 
means  of  cleansing  the  cloth  are  so  much  more 
cfiFectivc  than  the  old  bleachers  possessed,  that  very 
little  bleaching  powder  is  required  to  finish  the  process, 
and  it  is  a  sign  of  bad  management  when  chlorine  is 
a  nuisance  in  a  bleach -house. 

Application  of  Chloride  of  Lime. — After  washing 

•BeiihoUet,  1769.— Des  Ctuumee,  1791, 


32 


CALICO  PRINTINQ  AND  DYEING, 


frr»m  the  soda  the  calico  is  nearly  white,  perfectly 
dcian,  but  with  a  faint  creamy  colour;  to  remove  thia 
the  goods  are  passed  through  a  very  dilute  clear  solu- 
tion of  chloride  of  lime.  The  pieces  should  begin  to 
shew  its  action  in  a  few  minutes  with  a  faint  smell, 
not  of  clilorinc  but  rather  of  hypochlorous  acid.  They 
may  be  left  for  \m  hf.mr  or  more  and  then  immeiliat^ly 
soured,  or  what  is  better  washed  and  then  soured, 
am  supposing  the  bleaching  hquor  applied  by  means 
of  the  same  machine  used  for  souring  or  limine.     The 

o  o 

method  of  steeping  in  i-isterns  is  quite  effective  but 
not  so  controllable  as  the  machine.  Some  evolution 
of  chlorine  is  unavoidable  during  the  souring,  if  the 
pieces  are  not  washed  previously,  but  it  is  carried 
away  by  a  ventilator. 

Amount  of  Chloride  of  Lime  usei — One  pound 
of  fair  (juahty  of  chloride  of  lime  should  be  snffi(.'ient 
for  from  300  to  500  lbs.  of  average  printers  cloth. 
Back  greys  arc  of  course  an  exception. 

Testing  the  strength  of  the  Chloride  of  Lime. 
— In  the  machine  process  some  care  is  required 
keep  the  strength  equal  throughout  a  batch.  Working 
bleachers  generally  trust  to  taste.  Solutions  of  sul 
phate  of  indigo  and  cochineal  have  been  in  use  from 
early  periods.  Crum  arranged  a  method  by  which 
the  colour  which  was  given  to  a  solution  of  chloride 
of  ii-on  in  acetic  acid  by  a  certain  volume  of  the  chl 
ride  of  lime  to  be  tested  indicated  its  strength,* 
As  a  guide  I  have  for  many  years  supplied  the  bleacher 

•Napier,  p.  Q5,  irom  Rep.  of  Glasgow  PUil.  Soc.,  1841. 
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with  a  solution  of  arsenioiis  acid  strongly  tinted  with 
sulphate  of  indigo,  it  is  permauont  and  exact,  and  may 
be  graduated  to  any  strength.  The  hydi'ometer  is 
not  to  be  relied  upon. 

Bleaching  without  Chloride  of  Lime. — For  mad- 
der work  or  other  styles  which  require  soaping  or 
strong  deanng  after  printing,  the.  cliloride  of  lime 
treatment  might  be  dispensed  T\ith.  I  have  seen  a 
works,  doing  good  madder  pinks,  where  bleaching 
powder  was  never  used  in  the  bleach-house,  except 
for  xlirty  greys,  and  the  manager  considered  it  was  a 
capital  modification.  I  tried  it  repeateiily,  but  I  can- 
not recommend  it.  Without  a  pretty  goud  souring 
after  soda,  I  never  got  good  Ijright  whites  upon  the 
finished  prints,  and  if  souring  is  imperative,  it  did 
not  seem  worth  while  changing  the  routine  of  the 
bleach-house,  where  noiscellancous  goods  were  under 
treatment. 

Chloride  of  Lime  used  warm, — Recommended  by 
some  authorities;  makes  it  more  active,  but  its  use  is 
attended  with  difficidty  and  danger. 

Souring,  Use  of  Acids  in  Bleaching. — In  all 
usual  processes  of  bleaching,  the  last  treatment  before 
the  final  washing  is  to  sour  the  goods.  The  terms 
"sour"  or  "sours"  for  weak  or  dilute  acids,  and 
''souring"  for  the  application  of  them  to  cloth,  come 
to  us  from  the  old  linen  bleaching  methods,  in  which 
the  linen  was  steeped  for  four  or  five  days  in  the  sour 
I  fluids  resulting  from  the  feiinentation  of  bran  or  rye- 
[      flour,  or  in  sour  milk,  or  what  was  thought  best  of  all, 
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in  buttermilk.     Dr.  Home  has  many  curious  experi- 
ments and  partic\ilani  regiinling  the  souring  part  of 
bleaching,  which  he  conaideretl  wtis  principally  called 
for  to  remove  earths  into  which  a  portion  of  the  alkali 
was  changed,  by  the  repeated  waterings  and  dryings  of 
the  cloth.     Though  mistaken  in  this  point,  he  had  the 
sagacity  to  observe  that  the  mineral  acids,  and  among 
them  sulphuric  acid,  were  quite  as  efficient  and  much 
cheaper  and  cleanlier  than  the  sour  vegetable  and  ani'^H 
mal  ^fluids  in  use.     He  employed  oil  of  vitriol,  to  uac^ 
his  own  words,  "in  the  proportion  of  half-an-oimcc,  or 
at  most,  three-quarters,  to  a  gallon  of  water,"  and  h 
found  tliat  the  cloth  was  better  with  four  hours*  trea 
ment  iu  these  sours,  than  with  five  days'  in  the  old 
sours;  he  proved  also,  satisfactorily,  that  vitriol  so 
properly  used,  had  no  injurious  action  upon  lin 
From   tliia   time    (1750)   and    from    Home's  recom- 
meudatiun,  may  be  dated  the  displacement  of  the 
sours. 

Muriatic  acid  gives  the  best  sours,  it  is  generally 
dearer  than  sulphuric  acid,  and  in  some  districts  hartlly 
obtainable.  The  compound  it  forma  with  lime  is  most 
easily  soluble  iu  water,  and  for  the  same  degree  of  actual 
acidity,  it  has  a  more  comj)k^te  and  more  rapid  action 
upon  insoluble  oxides  or  earths  than  sulphuric  acid 
has.  Nevertheless,  vitriol  sours  can  be  succeaafnlly 
employed  even  for  the  finest  work;  it  is  true  that  the 
sulphate  of  lime  formed  is  a  salt  of  little  solubility  in 
water,  while  the  muriate  of  lime  ia  very  soluble,  but 
this  is  not  attended  with  the  difficulties  that  might  be 
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predicated.  The  sulphate  of  lime  is  dissolvable  by 
M-'ater,  and  the  quantity  of  water  used  in  washing  is 
generally  amply  sufficient  to  dissolve  all  that  is  fonncd ; 
and  if  not,  it  is  a  salt  which  has  no  affinity  for  the  fibre, 
and  is  easily  detached  by  the  movements  of  the  cloth 
in  washing.  A  mixture  of  the  two  soura  may  be  some- 
times advantageously  and  economically  used. 

Testing  Strength  of  Sotitb. — The  sours  should  be 
kept  up  at  a  regular  strength  when  souring  in  the 
modem  machine ;  the  hydrometer  is  likely  to  deceive, 
I  may  say  certain  to  deceive,  especially  in  the  souring 
after  lime,  and  the  sours  sliould  be  test'cd  by  ascertain- 
ing how  much  of  a  weak  solution  of  caustic  soda 
coloured  with  litmus,  is  neutralized  by  a  given  volume 
at  diflfereut  times,  and  stronger  soul's  run  in  as  required, 
to  keep  up  to  the  necessary  strength.  A  strength  of 
from  1  to  2°  Tw.,  is  sufficient  after  liming,  and  also 
after  chloride  of  lime. 

Chemical  Theory  of  the  Modem  System  of 
Bleaching. — The  natural  constituents  of  cotton  wool 
may  be  said  to  be  95  per  cent,  of  pure  white  cotton, 
and  5  per  cent  of  matter  which  can  be  removed  from 
it  by  bleaching  process,  Dr,  Schunck  has  investigated 
with  great  minuteness  the  nature  of  the  substances 
contained  in  yarn,  and  he  has  demonstrated  the 
existence  of  waxy  and  fatty  matters,  Bomo  colouring 
matters,  pectic  acid,  and  alliuminous  substances,  al- 
together amounting  to  less  than  I  per  cent,  of  the 
cotton.  Part  of  the  5  per  cent,  loss  in  weight  in 
yam  bleaching  is  loosened  cotton  fibre,  and  detached 
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cuticular    membrane,    soluble    mineral    constituents 
proper  to  the  fibre,  and  others  accidentally  adhering. 

It  is  not,  however,  with  the  natural  constituents  of 
cotton  that  the  bleacher  of  calico  has  to  do,  tliey  would 
give  him  but  little  troul»le ;  a  boil  in  soda  ash  and  soap, 
and  a  weak  chlorine  and  acid  treatment  would  remove 
them  easily  ;  it  is  with  matters  added  in  warp  sizing 
that  he  has  to  contend. 

Nature  of  Weaver's  Size. — Not  to  refer  to  general 
practise,  I  will  confine  myself  to  sizing  where  there  was 
no  motive  for  weighting,  nor  for  using  anj-thing  hut 
what  was  considered  absolutely  necessary  for  the 
weaver's  purpose.  One  hundredweight  of  potato 
starch,  6  lbs,  tallow,  6  lbs,  soap»  and  1  lb,  sulphat 
of  copper  boiled  up  with  the  necessary  quantity  o 
water.*  The  woven  calico  contained  about  5  per  cent 
of  this  sizing  mixture  reckoned  as  dry.  About  10,000 
lbs.  weight  of  this  cloth  was  a  convenient  quantity 
for  a  pair  of  Barlow's  kiers.  Very  little  comes  oft'  in 
the  first  washing,  and  it  may  be  all  supposed  to  go 
into  the  kiers.  Here  then  the  bleacher  has  to  deal 
with  say  30  Ibg.  of  tallow,  and  a  fatty  salt  of  copper, 
equal  to  about  15  lbs.  of  tallow,  besides  the  starch, 
and  all  this  firm  in  the  heart  of  the  warp  threads. 

Action  of  Lime  in  Bleacking. — Lime  differs  from 


i 


•  Tlie  following  compositaon  for  sizing  jranis  was  patented  6th  Jaounry.  1874, 
Ko.  62,  (tnd  iilustrates  the  complex  chamcUr  of  materia]  ihtj  blttacher  Las  to 
remove  from  cloth. — 40  llw,  Mgo,  10  lbs.  flour,  in  galloua  water,  1  lb.  panffin 
or  white  wax,  2  lbs.  tallow,  2  lbs.  soap,  2  oz.  French  chAlk,  and  1  gill  or  more 
of  mixed  boiled  linseed  or  castor  oiU  ;  there  may  bo  added  also  gum  gui&cam, 
noatafoot,  or  cocoa  oU,  and  6p«nimceti, 
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the  soluble  alkalies  by  fonning  insoluljlc:  roinpouuds 
with  fatty  matters,  and  it  is  to  this  property,  which 
at  first  sight  seems  a  disadva  ntage,  that  lime  owes  its 
value.  Examination  of  the  liquid  from  the  lime  boiji 
shews  hardly  anything  but  starch  present,  the  liquor 
may  mark  from  3**  to  6*  Tw. ;  it  can  lie  boiled  down 
to  a  paste,  and  the  starch  seems  chemically  unaltered, 
only  small  traces  of  fatty  matter  are  found  in  it. 
The  fatty  matters  remain  upon  the  cloth,  changed 
into  fatty  compounds  of  limCj  they  have  undergone  a 
true  saponification.  If  potash  or  soda  were  used  at 
practicable  strengths,  a  soluble  soap  would  have  been 
formed  eventually,  but  before  that  had  been  accom- 
plished, a  quantity  of  unchanged  tallow  would,  have 
been  disphiced,  and  floating  about  have  become  irregu- 
lai'ly  distributed  in  the  cloth,  forming  gi'ease  stains 
which  fix  dirt,  iuid  would  require  long  and  repeated 
treatments  to  remove. 

It  has  recently  been  prop<>sed  to  omit  tlic  lime 
treatment  in  bleacliing,  as  in  Sehultz 's  patent^  where 
the  process  consists  in  first  treating  with  acid,  wash- 
ing, and  then  boiling  with  soda  ash  and  rosin  soap. 
Such  a  process  can  only  succeed  when  the  composition 
of  the  weavers'  size  is  known ;  with  tallow  and  similar 
fatty  bodies  difficult  of  saponification  in  the  si^c  the 
preliminary  lime  treatment  cannot  be  dispensed  with, 
but  if  weavers  would  or  could  omit  such  fatty  mat- 
ters, or  employ  oleic  acid  or  glycerine  instead,  the 
bleaching  would  be  very  much  simplified.      M.  C. 

•  Textile  Colouriat,  !..  p.  49. 
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Benner  has  lately  drawn  attention  to  the  fact  thi 
Japan  wax  is  used  l)y  some  weavers  in  sizing,*  and 
when  this  wax  does  not  happen  to  be  thoroughly 
mixed  with  the  amylaceous  matters,  and  gets  upon 
the  fibre  in  something  like  a  free  st^te,  it  resists  the 
usual  1>leaehing  processes,  cannot  in  fact  be  saponified 
or  otherwise  made  soluble  by  the  agents  at  present  in 
use,  and  gives  rise  to  stains  in  dyeing ;  and  this  is 
true  of  other  substances  than  Japan  wax. 

Action  of  Sours  upon  the  Limed  Cloth. — Thej 
lime  soaps  are  more  or  less  completely  decomposed,; 
and  the  copper  and  other  oxides  dissolved  out     IfcJ 
was  Scheurert  who  first  shewed  the  utility  of  souring 
at  this  stage,  and  explained  its  action.      Before  him 
the  lime  was  followed  by  caustic  alkaline  trciitmonts,. 
which  were  very  ineffective.     Scheurer  claims  also  asj 
his  tliflcovery  that  if  the  cloth  was  not  soured  it  was 
far  better  to  use  carbonated  than  caustic  alkalies,  and 
Fries  states  that  sesqui-carbonate  (bicarbonate)  is  still 
better.     There  was  double  decomposition  on  the  fibre, 
soluble  soap  and  carbonate  of  lime  being  formed. 

Action  of  Soda  Ash  and  Sosin. — The  tallow, 
being  changed  by  the  action  of  lime  into  its  fatty 
acids,  becomes  readily  soluble  in  alkali,  and  the 
natural  resinous,  waxy,  and  fatty  matters  are  removed] 
at  the  same  time.  Rosiu  is  a  cheap  substitute  for  soap. 
From  the  fact  of  the  Industrial  Society  of  Mulhouse 
having  for  several  years  oflered  an  unclaimed  prize 


•  Bnl.  Jff  U  Soc.  Ind.  <le  Koucn,  l,  i\  27.     TeiUle  Colguriflt,  FeU,  187tf. 
t  BuU.  dc  Mulh.,  viiL,  p.  270. 
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for  an  account  of  the  action  of  rosin  in  bleaching,  it 
would  seem  that  some  special  and  peculiar  properties 
were  supposed  to  reside  in  it.  I  do  not  think  there 
are  any  grounds  f5r  this  idea,  or  that  it  acts  in  any 
way  differently  from  a  fat  soap.  I  have  bleached  for 
weeks  together  using  a  coarse  soft  soap  made  from 
sunflower  oil,  and  have  compared  it  with  rosin  and 
found  no  disadvantage. 

Action  of  Chlorine. — Beyond  the  fact  that  chlorine 
destroys  most  organic  colouring  bodies,  very  little  is 
known.  The  general  theory  is  that  it  acts  through 
water,  forming  hydrochloric  acid  with  the  hydrogen, 
and  leaving  the  oxygen  free  in  a  nascent  state.  That 
oxygen  is  itself  a  bleaching  agent  is  deduced  from 
the  action  of  air  upon  coloured  bodies.  It  is  also  held 
that  chlorine  simply  withdraws  hydrogen  from  the 
coloured  body.  K^ne,  from  his  own  experiments 
upon  orcfeine,  and  Erdmann's  experiments  upon  in- 
digo, is  satisfied  that  the  action  of  chlorine  upon 
colouring  matters  is  simply  to  combine  with  them, 
forming  new  substances  which  contain  chlorine.  He 
admits,  however,  that  in  other  cases  chlorine  replaces 
hydrogen,  and  that  in  others  water  is  decomposed  and 
the  colouring  matter  oxidised.*  Oxygen  in  solution 
in  water  as  peroxide  of  hydrogen  is  a  very  feeble 
bleaching  agent  compared  with  chlorine,  and  up  to 
the  present  time  nothing  precise  or  exact  is  known  as 
to  the  constitution  or  decompositions  of  ozone. 

Apparatus  and  Systems  of  Bleaching. — Washing 

*£lementfl,  p.  1,054. 
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and  boiling  are  the  principal  operations.  Washing 
was  first  done  piece  by  piece  in  the  river  by  hand; 
boiling  was  accomplished  in  a  separate  vessel,  and  the 
hot  ley  poured  on  the  goods  in  a  tub  with  a  double 
bottom.  The  principal  improvements  in  the  mechan- 
ical part  of  bleaching  seem  to  start  from  1828. 
Bentley's  patent  of  2l8t  February  of  that  year  indi- 
cates nearly  the  same  washing  machine  now  in  use, 
a  couple  of  wooden  bowls  with  water-trough  imder- 
neath,  and  pegs  to  cause  a  spiral  passage  of  the  cloth 
between  the  bowls,  by  which  it  gets  thirty  nips  in  the 
washing.  The  same  machine  was  for  liming  and  sour- 
ing. But  dash-wheels  were  in  use  in  bleaching  long 
after  this  date.  The  labour  saving  of  a  modem  pro- 
cess with  Bcntley*s  washing  machine  and  a  proper 
disposition  of  draw- winces  to  move  the  goods  was  well 
illustrated  in  a  case  known  to  the  author.  Ninety 
men  and  boys  were  occupied  in  an  old  style  place 
with  wooden  vats  and  dash-wheel  washing,  in  bleaching 
400  pieces  a  day,  and  they  were  very  badly  bleached. 
A  modern  plant  was  put  down  and  two  men  and  eight 
boys  turned  out  800  to  1,000  pieces  daily  well 
bleached. 

High-pressure  and  Vacuum  Apparatus  in  Bleach- 
ing.— It  seems  that  cotton  bleachers  from  the  begin- 
ning, always  tried  to  use  as  high  a  temperature  as 
they  could  get,  but  omng  to  loss  of  heat  and  slowness 
of  circulation  through  large  quantities  of  cloth,  a 
temperature  of  212°  R  was  very  seldom  attained  all 
through.     The  remarkable  eflfects  of  Papin's  digester 
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were  known  in  the  last  century,  and  Chaptal,  about 
1800,  constructed  a  rude  high-pressure  kier  of  copper 
and  stone  for  bleaching,  which  gave  superior  results. 
He  could  obtain  a  temperature  of  223°  to  234"  R, 
while  in  the  open  vessels  the  temperature  was  never 
more  than  190°  or  194.°* 

In  Wright's  patent,  20th  April,  1825,  the  bleaching 
agents,  solution  of  soap,  alkalies,  &c.,  are  forced 
through  the  cloth  in  a  close  copper  vessel  by  steam  at 
a  pressure  of  50  lbs.  per  inch.  In  this  process  a 
feature  is  to  follow  each  chemical  treatment  by  blow- 
ing cold  air  through  the  goods  to  assist  the  whitening 
of  them. 

Harris'  patent,  15th  January,  1828,  includes  pres- 
sure and  vacuum.  Hydraulic  and  atmospheric  pressure 
are  mentioned. 

In  1840,  Knight  has  a  patent  for  forcing  the  bleach- 
ing liquor  by  pressure  of  steam  through  the  goods  and 
into  another  vessel;  the  penetration  of  the  hquor  is 
helped  by  the  receiving  vessel  having  a  vacuum. 

A  communication  to  Newton,  21st  December,  1841, 
describes  a  kier  made  to  resist  a  pressure  of  two 
atmospheres,  with  a  false  bottom,  a  centrcal  tube  closed 
at  top,  and  perforated  with  holes  in  its  length  to 
allow  the  escape  of  liquor  in  a  radial  direction ;  a 
force  pump  to  circidate  the  liquor,  and  a  separate 

•Ctaptal,  ill,  p.  102;  also  Delametliifere  Journ.  de  Phys.,  180],  p.  305  ; 
Nicholson's  Journ.,  iv.,  p.  469;  Ann.  de  Cli.,  xxxviii.,  291;  and  lire's 
BerthoUet,  i.,  188.  See  also  Turnbull's  patent  Ifith  Noveniber,  1800,  which 
seems  taken  from  ClmptaVs  description.  Parkes  speaks  also  of  the  use  of 
compressed  steam,  and  difficulties  from  bursting  of  apparatus. 
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vessel  for  heating.  See  also  Mason's  patent,  15th 
December,  1852. 

Barlow  and  Pendlebury's  patent,  23rd  July,  1853, 
is  for  two  or  more  kiers  connected  by  pipes,  the 
bottom  of  one  kier  with  the  top  of  the  other,  there 
are  upper  and  lower  grids  in  the  kiers,  the  liquor 
is  driven  by  the  pressure  of  the  steam  firom  one 
kier  into  the  other,  and  back  again  repeatedly.  This 
system,  with  modifications  more  or  less  important,  is 
the  one  now  generally  in  use. 

Guild  proposed,  12th  May,  1855,  to  use  liquors 
heated  up  as  high  as  310°  or  320°  F.,  working  under 
a  pressure  of  90  lbs.  to  the  inch ;  heating  the  liquors 
in  a  separate  boiler. 

A  separate  heating  vessel  is  also  described  in 
Pendlebury's  patent,  3rd  July,  1856,  in  connexion 
with  a  single  kier  containing  the  goods  to  be  bleached. 

A  central  pipe,  or  other  pipes  perforated  in  the 
length,  is  patented  by  Barlow,  23rd  June,  1858,  as 
an  improvement  in  the  high-pressurfe  kier  ;  and  19th 
February,  1868,  Beeley  patents  a  flanged  perforated 
wrought-iron  pipe,  reaching  from  end  to  end  of  the 
kier,  and  secured  to  each  end,  forming  a  stay. 

Potter  patents  the  use  of  superheated  steam  in 
bleaching  kiers,  to  shorten  time,  and  economise  mate- 
rial, 29th  August,  1868. 

Mackay  claims  a  vacuum  process,  but  without 
details,  27th  February,  1867, 

Kirkham  and  others  employ  pressure  and  vacuxmi 
to  change  the  liquids  in  bleaching  so  as  to  do  away 
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with  moving  or  handling  the  goods,  and  carry  on  the 
process  continuously,  12th  September,  1870, 

An  improved  method  of  lining  kiers  with  lead 
which  are  to  work  under  vacuum,  so  that  there  may 
be  a  vacuxmi  between  the  lead  and  iron,  is  patented 
by  Mason,  3rd  July,  1871. 

Superheated  steam  alone,  or  mixed  with  air,  or 
with  bleaching  agents,  and  exposure  of  the  goods  to 
the  heated  current  while  themselves  in  motion  is 
patented  by  Clark,  25th  April,  1872. 

Potter  proposes  to  go  up  to  a  pressure  of  200  lbs. 
per  square  inch  in  bleaching,  by  means  of  a  closed 
boiler  connected  with  a  kier,  worked  by  circulation  of 
water,  the  boiler  being  quite  full.* 

BUtrilMition  or  Circulation  of  the  Bleaching 
Flaids. — Some  of  the  preceding  arrangements  refer  to 
this  point,  but  the  following  more  particularly.  The 
old  central  puffer  pipe  with  dish  top,  or  bonnet,  as 
distributor  seems  to  be  very  old,  but  a  patent  to 
Floyd  in  1795  has  a  much  less  effective  arrangement. 
Mather  patented,  29th  April,  1853,  the  insertion  of  a 
steam  pipe  into  the  puffer  pipe  to  cause  the  circulation 
of  the  liquor  to  commence  earlier  than  it  othen^dse 
woidd. 

Distribution  by  centrifugal  force  is  referred  to  by 
Alliott,  24th  February,  1844  ;  Wallace,  3rd  March, 
1856,  uses  the  principle  of  the  hydro-extractor,  the 
fluid  admitted  hot  or  cold,  and  immediately  driven 
through  the  goods.     The  dash-wheel  is  also  attempted 

•  No.  1690,  1874. 
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to  be  used,  and  even  a  revolving  kier  to  Becure 
proper  tlistribution.     See  Hoclgkinson,  18th  Februa 
1856;  Holdin,   9th   June,    1850;  and  many  others 
about  this  time. 

BeaJey's  patent,  20th  July,  1852,  is  for  heating  th 
liquid  in  a  chamber  or  pipe  outside  the  kier  to  avoi 
the  tremulous  motion  so  injurious  to  the  cloth. 

In  Kirkham  and  Eusom's  patent,  r2th  May,  1864 
tlie  pieces  aiT  wound  on  pcrforaied  metallic  cylLnde 
nud   the  lileachiiig  agents  forced  through  the  goo 
either  from  tlie  cciitre  or  the  circumference. 

A  double-acting  Ider,  in  which  the  goods  occupy 
the  middle  portion  only,  and  steam  or. fluids  are 
tlriveu  upwards  and  downwards  alternately  by  auto- 
matic action,  is  patented  by  Schofield  and  Smith, 
28th  September,  1865. 

Smith  gets  circulation  by  ii  tube  external  to  the 
kier,  but  connected  with  it  at  top  or  bottom,  being 
sti'ongly  heated  by  fire,  and  the  liqxiid  ascending. 
3rd  August,  1867.  H 

An  injector  pipe  at  the  bottom  carr}nng  the  liquiit^ 
up  the  central  pipe,  whence  it  percolates  the  cloth, 
and  is  again  injected  as  described  in  Bricrley  a  patent 
12th  May,  1871  ;  see  also  Heywood's  patent  for  a 
similar  contrivance,  3rd  July,  1873,  and  Mason,  12th 
September,  1873.  ^ 

Wright  and  others  patent  a  process,  10th  November,^ 
1871,  by  which  the  blenching  liquid  is  driven  up  from 
below,  and  through  the  cloth,  so  \i6  not  to  press  i 
much. 
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A  plan  of  distributing  the  liquid  nearer  the  sides 
of  the  vessel  was  patented  by  White,  20th  March,  1872, 

Taylor's  patent,  24th  June,  1872,  is  for  a  construc- 
tion of  kier  with  a  separate  heating  vessel  to  keep  up 
a  continuous  circulation  of  liquid,  a  constant  escape  of 
steam  in  the  kier  leaving  the  pressure  lower  there 
than  in  the  heating  vessel. 

Pumps  are  shewn  in  quite  old  cbawings  of  kiers, 
and  one  is  used  in  the  high-i)re8sure  kier  of  Scheurer.* 
Horrock's  patent,  24th  Februar)',  1873,  is  for  forcing 
tht?  liquids  by  pumps  through  heated  pipes  until  the 
pressure  is  40  or  50  lbs.  to  the  inch,  and  then  tlirough 
the  goods.  The  principle  of  Barkers  Mill  is  also 
claimed  by  Clark,  to  distribute  fluids,  11th  December, 
1874. 

Continuoua  Bleaching. — The  ordinary  system  of 
bleaching  is  sometimes  WTongly  called  continuous,  it 
is  in  fact,  intermittent,  it  is  only  tlie  washing  which 
is  continuous.  Some  attempts  have  been  made  to 
bleach  goods  by  one  forward  movement,  and  also  to 
finish  tlie  process  in  one  vessel  without  moving  them. 
Commercial  success  has  not  yet  attended  these  schemes, 
but  they  deserve  notice,  for  it  is  really  the  point  to  be 
aimed  at.  Reference  may  l)e  made  to  the  following  : 
Koeffler's  patent,  28th  January,  1853,  by  which  the 
ley  or  bleaching  liquor  may  be  transferred  from  one 
vessel  to  another  ;  also,  for  steaming  the  cloth  when 
saturated  with  ley,  and  concluding  the  whole  opera- 
tions of  bleaching  witliout  removing  the  goods. 
*  Bull,  tie  Malb.,  xxxnU.,  p.  632. 
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A  process  for  bleaching  calico  open, 
paaaing  it   through   bleaching  agents,   over  roUe 
patent  of  Lea  and  Roth,  7th  February,   1854  : 
similar  process  described  in  Blackburn  and  Duncan 
patent,   13th  August,  1855;   see  also  Beggs  paten 
Ist  October,  1856,  and  many  other  patents  about  t 
date.     For  bleaching  -wnthout  moving  from  the  one 
vessel,  see  Turpault's  patent,  12th  November,   1861. 
Four  cisterns  upon  different  levels,  and  the  goods 
treated  successively  \rith  alkaU,  soap,  acid,  and  blejich 
ing  powder  ;  this  system  includes  twenty-four  hou 
exposure  on  grass. 

Bleaching  by  Steaming. — The  treatment  of  clo 
impregnated  with  bleaching  solutions,  and  then  ex- 
posing it  to  the  action  of  steam,  was  practised  in  the 
kst  centmy.     Alexanders  patent,    27th  November, 
1858,  seems  to  be  for  a  similar  thijig,  as  also  does 
Derside's  patent,  13th  November,  1860.      JarassonSi^j 
26th  August,   1862,  patents  a  process  of  saturatin^j^f 
the  cloth  with  caustic  soda,  at  5°  or  10*,  and  then 
exposing  it  to  dry  steam  cither  in  roUa  or  heaps^ 
In  Kirkham's  patent,  20th  March,  1866,  the  impreg- 
nated goods  are  wrapped  on  perforated  spindles,  tubes,' 
or  rollers,  and  steam  forced  through. 

Philip's  patent,  23rd  April,  1860,  is  for  improg- 
nating  the  cloth,  which  is  hooked  on  a  ehampagni 
frame,  with  a  ley   of    wat<.T,   soft    soap,   bleaching 
powder,  and  carbonate  of  soda;  it  is  acted  upon  bv 
the   ley  for  fifty-five   minutes,  and  tlien  submitt 
to  the  action  of  dry  steam,  and  so  on  alternatel 
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ir  six  hours ;  aftenvcords  Wioahed,  soured,  chlorined, 
and  soured. 

Various    Materials    used    in    Bleaching. — The 
materials  now  in  actual  use  have  been  described,  but 
besides  those  many  others  have  at  times  been  em- 
ployed, and  although  for  the  most  part  quite  dis- 
carded, suftidcut  interest  attaches  to  them   to  make 
them  worthy  of  record.     I  have  included  also  some 
processes  and  combinations  not  previously  mentioned. 
I         Ammonia,  obtained  from  urine  or  soot  as  a  auitiible 
agent  to  remove  vegetable  oils  from  cloth.   It  was  used 
in  an  ordinary  kicr  with  provision  for  condensing  the 
ammonia  carried  oti'by  boiling, — Crook's  patent,  1799. 
[         In  a  patent  to  Negret  and  others,  24th  April,  1865, 
^Khc  use  of  ammonia  is  claimed;  it  is  applied  imder  a 
^fcressurc  of  two  atmospheres,  and  said  to  have  very 
^^superior  cleansing  powers,  while  it  cannot  exert  any 
injurious  action  upon  textile  fabrics.     The  ammonia 
^firom   the   used  liquors  is  to  be  recovered  by  distilla- 
^Hion.      A   mixture  of  ammonia  -with,  soap-wort  is 
Hpatentcd  by  Holland  23rd  September,    1865,  as  a 
I      cleansing  agent. 

I         Potatoes, — Cleland,   in   1817,   gives  a  process  of 

r     bleaching  by  potatoes,  or  an  artificial  yeast  made  from 

potato  jnilp ;  h;dl'  a  ton  of  potatoes  were  required  for 

ra  ton  of  yarn,  soaked  for  five  or  six  days,  and  then  the 
bleaching  appears  to  have  been  completed  in  the 
usual  manner. 

Alkaline  Sulphurets,  tliough  proposed  by  Higgins 
I      in    1799  and    found  ineffective,   arc   reLaveuted   by 
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Turner  and  Angell  in  1823,  and  are  to  be  used  as  sub- 
stitutes for  ash.     Sulphide  of  calcium  combined  with 
the  hyi'osulphitc  of  the  same  base  is  also  patente< 
22nd  July,  1854,  by  Losh. 

Glaubcritc   roasted   with   charcoiil   and    limeston( 
to  give  nn  alkaline  sohitiou  for  bleaching,  said  to  con-' 
tain  aulphuretj  carbonate,  and  silicate  of  soda,  with 
other  alkaline  salts.     Tliis  substance  is  called  sulpho- 
sodalite,  patented  by  Bagncres  I7th  June,  1864, 

Du  Motay,  iji  his  patent,  26th  May,  18G9,  clai] 
several  advantages  for  compounds  of  barium  and  sul- 
phur, which  alone,  or  mixed  i^ith  pota.sh  or  soda  sid-'' 
phurets,  have  the  property  of  acting  upon  the  fatty 
and  resinous  constituents  of  fibres. 

Oxide  of  Tin,  in  alkaUnu  'combination  (stannate  of 
soda)  is  given  iis  a  bleaching  material  by  Trubelhorn 
and  Bolley  in  1853.    In  this  process  it  does  not  apjM 
that  any   heat  is  employed  until  quite  at   the  end 
when  the  goods  are  boiled  three  houi-s  in  carbonate 
soda  at  1^-"  Tw. 

Tungstates  are  patented   13th  March,   1854,  b] 
Haeffly,  as  substitutes  for  stannates,  said  to  be  for 
bleaching,  perhiips  preparing  is  meant. 

Fullers  Earth. — What  is  called  a  solution  of  fuUci 
earth,  in  conjunction  with  heat  and  pressure,  is  em- 
ployed to  render  unnecessary  the  present  severe  treat- 
ment of  cotton  and  cloth.  —  Pye's  patent,  15th 
November,  185G. 

Chloroform  and  Ozone. — ^A  mixture  of  bleachins: 
powder,  bme,  and  alcohol  is  acted  upon  by  hydro- ^ 
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chloric  acid,  and  the  gas  evolved  passed  into  a  chamber 
where  the  goods  to  be  bleached  are  hanging.  To 
make  the  goods  blue,  electrolysed  oxygen  or  ozone  is 
passed  in. — David's  patent,  13th  February,  1856. 

I,  Bosin  Preparations* — A  receipt  for  ash  and  rosin 
IS  given  by  Higgin,  24th  June,  1852.  Thirty  gallons 
water;  120  lbs.  soda  ash;  80  lbs,  American  rosiu  or 
gum.  This  boiled  for  eight  lioura;  add  25  lbs.  lime 
previously  slacked.  Boil  the  mixture  six  hours,  and 
transfer  to  the  kier;  the  goods  arc  to  be  boiled  four- 
teen hours,  and  the  above  quantity  suffices  for  3,500 
lbs.  of  cloth  or  yarn. 

Rosin  soap  prepared  by  Pochin's  patent,  4th 
January,  1862. — The  ground  rosin  is  mixed  with 
soda  aeh,  and  tlie  mass  left  to  itself  until  combination 
takes  place,  or  it  is  heated  to  promote  combination. 

Petroleum  Oil,  or  other  distilled  oil,  is  proposed  as 
a  substitute  for  rosin  by  Ilodgkinson,  23rd  April, 
1862.  In  the  lime,  boil  for  say  3,000  lbs.  of  doth, 
take  one  to  one  and  a  half  gallons  of  oil,  and  in  the  soda 
ash  boil,  used  at  a  strength  of  from  2**  to  4*  Tw.,  take 
two  or  more  gallons  of  petroleum. 

Alkaline  Treatments. — Kent*K  patent,  13th  March, 
1862,  is  for  treating  goods  cold  with  ddute  caustic 
soda,  and  then  finishing  the  bleaching  by  acids. 
Wirth's  patent,*  15th  April,  1875,  is  for  treating  gootls 
with  cold  silicate  of  soda  at  from  1°  to  5°  Beaumd  for 
twenty-four  or  seventy-two  hours,  then  washing  and 
chlorining, 

•Tertfle  Colouriflt,  i.,  p.  60. 
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A  Boap  powder,  for  use  in  bleaching,  patented  by 
Mackay  22nd  August,  1862,  is  made  from  soap,  soda 
crystals,  and  chloride  of  lime. 

Permanganates. — The  patent  of  Mar^chal  Du 
Motay,  lOth  January,  1866,  is  for  using  permanganatea 
and  oxygenated  water;  the  goods  are  first  scoured  by 
alkalies  and  then  placed  in  a  bath  contc'iining  from  4i 
to  10  per  cent,  of  the  weight  of  the  cloth  of  perman- 
ganate, left  in  for  fifteen  to  thirty  minutes,  and  then 
transferred  to  a  bath  containing  3  to  4  per  cent,  of 
peroxide  of  hydrogen,  and  2  or  3  per  cent,  of  hydro- 
chloric acid;  or  else  placed  in  a  saturated  water  solu- 
tion of  sulphurous  acid,  left  until  the  manganese  oxide 
is  dissolved,  washed,  and  the  process  repeated.  Fot^| 
wool  and  silk  the  sulphurous  acid  treatment  is  always ^^ 
followed.* 

Hartley  prepares  the  permanganate  by  passing 
carbonic  acid  through  the  crude  manganate  and  adds 
sulphuric  acid,  uses  1  part  permanganate  to  23,000 
parts  water,  or  3  grains  per  gallon.  The  deposited 
manganese  oxides  are  removed  from  the  fibre  by 
steeping  in  dilute  acids,  containing  oxalic  acid  or 
protosulphate  of  iron.  The  amount  of  permanganate 
used  is  less  than  3  per  cent,  of  the  linen  bleached. 
Patent,  9th  October,  1869. 

Rickards  uses  a  mixture  of  permanganate  and 
chloride  of  lime,  and  if  required,  also  carbonate  of 
potash,  lime,  and  glycerine. — Patent,  17th  April,  1873. 
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*8<!e  Muster  Zoitong  1868,  Ko,  X  for  a  specimen  of  bleftching  done  hj 
thii  process. 


BLEACHING. 


51 


Allotropic  oxygen,  or  ozonised  oxygen  is  driven 
through  the  goods  by  force  pumps,  according  to  Du 
Motay  and  Duflas'  patent,  9th  September,  1853;  the 
process  includes  liquids  which  dissolve  allotropic 
oxygen,  or  yield  it  by  action  of  other  bodies. 

Ozone,  ozonised  air,  or  oxygen,  chiefly  for  flax  The 
ail'  or  oxygon  h  to  bo  ozonised  by  passing  it  through 
an  ozone  tube  or  generator  in  connection  with  induc- 
tion coil,  or  by  any  other  means.  The  other  opera- 
tions are  the  same  as  for  ordinary  bleaching,  this  is 
from  Bristow's  patent,  14th  Jidy,  18G8;  the  same 
patentee  on  15th  June,  1869,  claims  use  of  ozone  in 
linen  bleaching,  but  does  not  give  any  method  for  ob- 
taining it.  In  a  patent  to  Johnson,  2nd  October, 
1873,  he  proposes  to  prepare  ozone  from  perman- 
ganates and  acids,  and  by  bringing  it  into  contact 
with  cloth,  bleach  the  latter  without  wetting  it  In 
Mouckton's  patent,  21st  January,  1874,  there  is  a 
reference  to  making  ozone  and  its  applicability  to 
bleaching. 

Manganese  Oxide, — A  curious  process  patented  by 
Du  Motay  and  Mardchal,  3rd  September,  18G6.  The 
goods  are  to  be  impregnated  with  eolution  of  a 
manganese  salt,  this  ia  precipitated  by  alkaU  upon  the 
fibre,  and  then  by  means  of  cljlorine  or  hy2:>oi_hlorites 
raised  to  a  higher  degree  of  oxidation,  and  the  goods 
left  until  an  oxidating  influence  has  been  accomplished, 
the  oxide  is  then  removed  from  the  fibre  by  acids,  and 
the  process  repeated  if  necessarj\ 

Alkaline  Treatments. — Bouchardt,  4th  December, 
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1865,  seems  to  lay  claim  to  the  use  of  mineral  salta  of 
soda  in  bleaching  and  scouring.  Bran  and  carbonate 
of  soda  are  stated  to  have  a  powerful  effect  in  dis- 
solving out  impurities  from  jute,  flax,  and  cotton,  and 
their  use  patented  by  Crosaley,  30th  May,  1867. 

Cyanide  of  Potassium  mixed  with  soap,  for  use  in 
bleaching  wool  and  cotton  is  patented  by  Lande,  5th 
December,  1870.  For  jute  and  other  textile  fabrics 
Hodges  patents  a  process,  8th  May,  1873,  which 
appears  to  be  only  a  succession  of  alkaline  and  acid 
treatments. 

Benzole,  for  cleansing  and  arrangement  of  appara- 
tus to  prevent  loss  by  volatalization  is  described  in 
Moi'sen's  patent,  2l8t  March,  1864. 

Chlorine,  in  the  state  of  gas  applied  to  cotton 
goods  according  to  Davids  patent,  28th  February, 
1840;  also  in  Marsden's  pntcDt,  19th  October,  1860. 

Chloride  of  Lime  steep,  aided  by  pumping  carbonic 
acid  tlirough  the  liquor  and  goods  in  Didota*  patent, 
21st  May,  1855. 

Arrat,  in  his  patent,  31st  July,  1863,  proposes  to 
do  away  with  the  use  of  acid  in  conjunction  with 
chlorine,  as  being  injurious  to  several  kinds  of  fibre, 
especially  by  causing  great  loss  of  weight. 


Recovery  of  Spent  Leys. — Process  by  evaporation 
and  calcination  mentioned  in  Crooks'  patent,  12th 
December,  1797,   Previously  mentioned  by  BerthoUet, 
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Practised  in  Manchester  before  1 805.*"'  Agiiin  patented 
by  Potter,  22nd  March,  1865,  by  boiling  the  liquors 
with  lime,  and  evaporating  to  dr}Ties8  and  calcining. 
Confined  to  the  liquors  from  the  bleaching  of  jute  and 
flax  waste,  called  shove  or  shew.  Apparatus  for 
accomplishing  the  same  thing  patented  by  Palmer  and 
Goulding,  2nd  Februarj^  1869. 

Accidents  and  Faults  in  Bleaching. — The  present 
system  of  bleaching,  when  managed  with  proper  at- 
tention and  knowledge,  is  aa  regular  and  free  from 
accidents  as  any  manufacturing  operatic d  of  a  mechani- 
cal sort  can  be  expected  to  be.  For  weeks  and 
months  together  good  work  Ciin  l)e  sent  \\]}  w*ithout 
any  necessity  for  special  observation.  But  every 
manager  has  his  attention  forced  at  times  to  defects 
which  may  be  more  or  less  serious  in  their  influence 
upon  the  finished  goods  ;  these  defects  may  range 
from  small  rents  and  stains,  which  are  instiintly  ac- 
counted for  and  explained,  to  more  occult  faults  less 
easily  explained,  or  quite  inexplicable,  and  on  to  the 
tendering  and  destruction  of  the  cloth,  which  some- 
times happens. 

Upon  Stains  from  Bleachiiig.— These  may  be 
cliifised  under  three  divisions.  (1.)  Stains  visible  in 
the  white,  (2.)  stains  which  become  visible  duiing 
printing,  and  (3.)  stains  only  visible  after  dyeing. 

The  first  include  dirt  stains  from  obvious  and  re- 
mediable causes ;  very  bad  stains  from  dirty  steam, 
or  dirty  water  coming  in  with  the  steam,  find  confined 

*Art.  Bleaching,  Ree's  Cjclopodm. 
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to  the  top  pieces  in  a  kier,  tLe  boiler  probably  priming 
and  having  greasy  water  in,  and  wanting  cleaning ; 
packing  from  the  steam  pipes  loosened,  and  carried 
on  to  tbo  kior,  mostly  occuring  in  the  lime  boil.  Dark 
or  light  mildew  stains  are  generally  easily  recognized, 
and  shoidd  have  been  noticed  in  the  grey.  Dense  ^ 
black  stains  of  small  and  well-defined  form  will  be 
mostly  found  to  be  lead,  and  have  come  from  white 
lead  paint  on  the  loom-draw  rollers,  these  can  be  seen 
in  the  grey,  and  detected  by  their  opacity  to  light 
Iron-rust  stains  from  nails  in  stillages,  or  from  lying 
against  the  Ider,  mostly  in  the  soda  boiL  Iron  stains 
also  firom  drying  tins  in  bad  condition,  with  holes  in, 
or  corroded  surfaces.  Machine-grease  stains  easily 
recognizable.  Block  stains  in  large  patches  throughout 
the  piece  proved  to  be  load,  and  brought  home  to  the 
weaver  who  had  used  sulphate  of  lead  bottoms  to 
give  weight  in  sizing. 

The  second  class  could  generally  be  detected  by 
close  observation  in  the  white  when  specially  looked 
for,  but  what  I  am  referring  to  were  plainly  seen  X)n 
printing  light  iron  colours,  and  covering  with  light 
red  sightened  with  peachwood.  The  effect  was  that 
of  a  diluted  acid  turning  the  colours  yellow  ;  the  bght 
red  dyed  up  with  but  little  diminution  of  shade  i  the 
iron  purples  a  good  deal  injured-  Cause  never  dis- 
covered ;  only  one  or  two  pieces  in  a  hundred  affected; 
supposed  urine  of  mice  or  rats,  or  something  extracted 
by  the  pieces  from  deenyed  wood  iu  the  stillages ;  or 
some  rosin  left  in  the  cloth.     Other  stains  invisible 
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the  white.,  but  which  shewed  on  printing  were 
distinctly  tender  after  going  across  the  drying  chests, 
and  changed  alizarine  topical  colours  to  bright  yellow 
upon  steaming ;  this  took  place  also  when  not  tender, 
some  feeble  acid  body  present^  not  to  be  detected  by 
regular  re-agenta,  presence  of  sours  not  admitted- 
Useful  test  for  suspected  cloth  is  to  run  it  through 
water  which  it  should  absorb  equably.  Iron  buffs 
shew  these  stains  after  printing,  but  are  not  generally 
injured  if  the  raising  liquor  is  strong  enough. 

In  the  third  class  of  stains  some  references  can  be 
quoted;  John  Graham,  at  that  time  of  Maj^eld, 
visited  the  bleacliworks  one  day,  and  found  every- 
thing at  rest.  The  foreman  stated  in  explanation  that 
by  long  experience  he  was  satisfied  that  they  could 
not  bleach  when  the  wind  was  in  the  north-east,  and 
that  it  was  needless  to  try  it,  far  the  goods  were 
infallibly  covered  with  white  spots  when  tliey  came 
afterwards  to  be  dyed.  This  was  true,  and  upon 
enquiry  the  mischief  was  traced  to  small  crystals  of 
sulphide  of  iron  which  were  carried  by  the  wind  in 
question  from  the  chimneys  of  certain  distant  works, 
in  which  a  highly  pyritous  coal  was  burned.^  Bruck- 
ner relates  that  at  Scheurer-Rotts,  at  Thann,  they 
were  troubled  with  stains  in  dyed  work  wliich  took  the 
form  of  bars  across  the  piece,  equally  intense  on  both 
sides,  and  of  a  red  or  pink  hue  ;  it  was  attril)uted  to 
the  bleaching,  but  experiments  on  the  whites  direct 
from  the  kiers  gave  negative  results.      The  aecident 

*Joam.,  Ch*  Boc,  xxii.,  p.  fi. 
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was  traced  to  a  drying  shed  where  the  pieces  were 
hung  after  bleaching.  This  shed  was  roofed  with  tiles, 
and  they  were  found  covered  on  the  inside  with  a 
crystalline  crust  which  could  be  detached  with  the 
slightest  friction.  The  analysis  of  this  crust  shewed 
it  to  be  ammoniacal  alum,  and  it  was  the  dust  which 
fell  from  the  roof,  and  deposited  upon  the  folds  of  the 
calico  which  caused  the  stains.* 

The  stains  which  were  the  despair  of  madder  dycrsj 
under  the  old  style  of  bleaching  were  variously  called] 
copper  stains  from  the  dyeing  copper,  madder  stains, 
lime  stains,  and  grease  stains.  They  are  seldom  seen 
at  the  present  time,  but  when  they  do  appear  through 
some  accident  or  carelessness,  they  shew  a  dull  brown- 1 
ish-rcd,  sometimes  extending  over  a  yard  of  cloth  in 
one  patch,  but  more  generally  in  irregular  blots  of 
smaller  size.  The  fainter  ones  can  be  soaped  out,  but 
the  dark  stains  cannot  be  moved  by  soaping.  The] 
are  bleached  out  in  the  most  perfect  manner,  and 
witliout  injury  to  the  colours,  by  exposing  on  grass 
to  sunlight  for  some  days.  Grease  itself  put  on  cloth 
gives  no  such  stain,  but  oidy  a  yellowish  stain  easily 
removed  by  soap ;  the  supjwsition  is  that  there  is 
actually  grease  in  the  cloth,  and  that  it  fixes  lime  from 
the  water,  or  what  is  worse,  it  fixes  iron  and  alumina 
from  the  dyebeck,  and  it  is  this  compound  of  greasy 
matter  and   mordant  which  dyes  up   into   Btains.tj 

•  BaU.  de  Mulh.,  xxxv.,  p.  133. 

+  See  Schwartz  flud  Schcurer ;  also  Pcnot  upon  tHis  snbject  in  the  BnlL 
MuUl,  ii.,  p.  359  ;  viiL.  p.  252  ;   Tui,,  p.  270.     Iknner,  BuU.  de  Rouen,  i,' 
p.  27.     Tpxtile  Colourist,  Fobniary,  187fl. 
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ITiese  stains  have  nearly  disappeared  since  the  free 
use  of  lime  was  introduced  in  bleaching,  and  when 
found  may  be  generally  traced  to  defective  liming. 

Droppings  of  condensed  water  from  new  white  lead 
paint  cany  some  lead  on  to  the  cloth  dissolved,  and  give 
rise  to  a  reddish  stiiin  in  nmdder,  wbich»  unless  very 
strong,  can  be  cleared  out  by  soap  aad  chlorine. 

Tears,  Cuts,  Holes,  &c. — These  arise  from  self- 
evident  causes,  but  which,  however,  are  sometimes 
found  out  too  late.  Holes  made  by  the  draw  winces 
travelling  when  the  cloth  is  stopped,  these  are  few; 
holes  cauHcd  by  friction  of  the  pieces  against  the  sides 
of  the  kicr  during  the  boiling  may  be  very  numerouSj 
generally  small,  and  may  affect  in  bad  cases  of  tremu- 
lous boiling  10  or  15  per  cent,  of  the  pieces.  Bumut^' 
quotes  a  case  of  several  liundred  pieces  injured  by  a 
piece  of  atone  from  the  bottom  of  a  kicr  being  carried 
to  the  washing  machine  and  becoming  bedded  in  the 
bowl.  Bad  pot-eyes  cause  tears.  I  knew  a  case  of  a 
brass  pot-eye  leading  into  the  liming  box,  haviug  be- 
come worn  through  at  one  side,  forming  a  knife  edge 
so  sharp  and  smooth  that  500  pieces  going  into  the 
kier  were  cut  and  slit  for  lengths  of  a  yard  or  so  before 
any  Injury  was  .susjiocted. 

Damage  from  Lime. — Schwartz  says  that  cloth 
partly  out  of  lime  during  the  boil  is  tendered  just 
between  wind  and  water.  Other  experimenters  have 
not  found  that;  I  have  not  found  it.  Penot,  on  the 
other  hand,  says  that  while   potash  and  soda  can 

*  Bull  de  Mulh.,  xxxriii.,  p.  fill. 
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readily  injure  calico,  lime  cannot.  In  Schenrers 
patent  kier  where  the  circulation  of  liquid  is  kept  up 
by  a  ceutifugal  pump,  drawing  from  the  bottom  and 
delivering  at  the  top,  it  was  said  to  be  inapplicable  for 
liming,  because  the  pieces  at  the  top  of  the  kier  were 
tendered  by  the  lime,  Runge  states  that  if  calico  be 
immersed  in  lime  water  and  exposed  to  stmshine,  it 
becomes  very  white,  but  tender  in  a  short  time. 
Generally  there  is  a  belief  that  lime  can  injure  cloth, 
and  from  time  to  time  it  is  asserted  that  such  and 
such  tendered  pieces  have  been  spoiled  in  the  liming. 
It  is  very  desirable  that  the  point  should  be  8ettlc( 
My  impression  is  that  it  is  impossible  to  tender  oria^ 
jure  calico  by  means  of  lime  as  applied  on  bleacl 
works.  I  have  repeated  Eunge's  experiment  in  several 
wa}T(,  and  found  no  injury  to  strength  until  after  two 
or  three  weeks  of  bright  sunshine  \sdth  many  repeated 
treatments  with  lime  and  lime  water.  If  the  starchy 
lime  liquor  after  boiling  be  allowed  to  dry  on  the 
cloth  and  bake  into  it  by  the  heat  of  the  kier,  it  will 
be  found  very  difficult  to  get  out,  but  it  will  not 
tender. 

Damage  from  Soda  Boil. — It  is  impossible  to' 
weaken  cloth  in  this  treatment;  the  only  damage  eaai 
arise  from  too  little  soda,  or  from  the  rosin  not  beii 
perfectly  dissolved.  Rosin  is  sometimes  left  in  the  clot] 
which  is  a  great  defect;  this  may  arise  from  too  little 
soda,  or  it  may  come  from  bad  washing  cither  bcfo] 
or  after  the  boil.  In  many  places  an  additional'  boil-' 
ing  in  soda  ash  is  given  after  the  method  1  have  in- 
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dicated;  it  can  do  harni,  it  may  do  much  good  if  the 
previous  boilings  have  been  inefficient,  but  it  is  not 
necessary.     When  there  are  many  iron  stains  in  a  lot 
of  cloth,  it  can  generally  be  traced  to  goods  being  left 
in   the  kicr  after  soda;   if  they  cannot  be  washed 
straight  off,   they  should  be  well  covered  up  with 
liquor  by  pressing  down,  if  covered  with  pure  water 
they  are  almost  certain  to  get  iron  stains.      Sodii  ash 
is  seldom  so  impure  as  to  cause  any  positive  damage ; 
the  presence  of  caustic  soda  generally  in  conjunction 
with  sulphides  may  be  injurious,  but  it  is  not  proved. 
Damage  from  Sours. — Damage  from  sulphuric  acid 
sours  is  generally  only  discovered  upon  printing,  when 
its  action  is  completed  by  the  heat  of  the  drying 
chests,  or  if  the  pieces  happen  to  stand  upon  the  dry- 
ing tins  longer  than  usual;  damage  from  muriatic  acid 
will  shew  earlier,  on  the  dr}dng  tins  or  upon  taking  off. 
The  faidt  may  be  in  iising  the  acid  too  strong  and  not 
giving  a  proportionate  washing,  or  the  washing  may 
not  be  good,  not  enough  of  water,  or  the  pieces  run- 
ning very  tight  so  that  the  water  does  not  penetrate 
the  cloth.     Strong  acid  at  say  10°  Tw.  running  into 
the  souring  box  sometimes  gets  on  the  cloth,  and  this 
will  not  wash  out  T\ith  the  usual  washing.      Strong 
acid  poured  into  a  mixing  cistern  and  badly  mised  so 
that  the  lower  part  was  much  stronger  than  the  upper 
spoiled  hundreds  of  pieces,     A  bleacher  did  not  notice 
that  there   waa   no   water   running   in   his  washing 
machine  and  spoiled  some  hundred  pieces  from  sours 
left  in.     These  sour  goods  corroded  the  drying  tins 
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and  gave  rise  to  small  rust  spots,  but  the  reason  was 
not  known  till  afterwards.  Drying  of  soured  goods 
or  partially  drying  by  currents  of  air,  either  tenders 
them  at  once  or  makes  it  difficult  to  wash  out  the 
sours  in  dried  places,  and  they  become  tender  on 
heating. 

Damage  from  Chlorine. — Veiy  obscure  at  times; 
quite  certain  that  some  cloth  is  more  easily  injured  than 
others.  Temperature  has  much  to  do  with  it;  strong 
cloth  tendered  with  less  than  1  part  of  chloride  of 
lime  at  8"  Tw.  to  1,000  parts  of  water  at  180'  F. 
Time  is  an  important  element,  for  the  injury  goes  on 
when  once  started  until  the  chloride  is  entirely  decom- 
posed. Curious  case  of  injury  occurred  in  my  ex- 
perience. Once  a  week  or  so,  at  irregular  intervab 
for  six  weeks,  from  10  to  20  pieces  out  of  1,500  came 
up  badly  tender  in  places  and  quite  sound  in  others; 
always  together,  and  after  a  while  proved  to  be  top 
or  bottom  of  a  kier.  Traced  the  accident  to  chlorine. 
The  soured  pieces  were  piled  in  a  heap  on  a  stillage 
extending  20  feet  backwards,  and  the  pieces  in 
chloride  of  lime  were  piled  on  the  same  stillage,  either 
before  or  behind  them  as  it  might  happen,  the  flagged 
floor  sloped  Aovm.  to  the  washing  machines,  and  the 
drippings  of  the  sours  and  chloride  of  lime  ran  that 
way ;  the  flags  were  of  a  porous  kind,  and  being  rotten 
held  a  great  deal  of  liquid.  Wherever  the  chloride  of 
lime  drainings  and  the  sour  drainings  met  there  was 
evolution  of  chlorine,  which  rose  and  accumulated  on 
the  cloth  lying  over  the  open  bars  of  the  stillage  and 
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on  ends  accidentally  hanging  between  the  bars,  pene- 
trated two  or  three  thicknesses  of  calico  and  made  it 
rotten.  The  stiUagc  and  floor  were  replaced  by  sunk 
boxes  with  separate  drains,  and  no  more  was  heard  of 
this  defect.  Bubbles  of  chlorine  gas  free  in  a  saturated 
solution,  and  held  in  folds  of  L-loth  pierce  holes  in,  an 
accident  frequently  experienced  formerly.  Undis- 
solved particles  of  bleaching  powder  are  nearly  certain 
to  make  holes. 

Entanglement  of  Pieces. — By  bad  management 
of  kicrs,  or  irregular  pressure  of  steam,  the  pieces 
sometimes  get  into  movement  amongst  themselves, 
and  become  entangled  and  knotted  in  such  a  way  as 
to  defy  all  efforts  to  draw  them  out  of  the  manhole 
without  a  free  use  of  the  knife.  The  formation  of  a 
vacuum  or  strong  rarefaction  at  the  upper  part  of  the 
kier  causing  the  pieces  to  blow  up  from  the  bottom 
when  air  or  steam  is  admitted,  is  probably  the  cause 
of  this  annoying  accident. 

Stoppage  of  a  Kier. — When  by  any  misadventure 
the  working  of  a  kier  is  interrupt<id  after  it  has  com- 
menced and  got  to  full  heat,  and  especially  if  the 
whole,  or  a  considerable  part  of  the  liquor  has  escaped, 
it  is  safest  to  wash  the  pieces  out,  and  start  over  again, 
otherwise  that  batch  is  nearly,  certain  to  be  bad  and 
irregular. 

EzploBion  of  High-pressure  Eiers. — This  last  and 
worst  of  all  accidents  in  bleaching  has  happened  so 
often  since  the  introduction  of  high-pressure  kiers, 
that  it  cannot  be  overlooked.     Out  of  about  a  dozen 
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cases,  all  of  which  were  attended  with  loss  of  life  and 
great  destruction  of  propei'ty,  the  one  that  occurred 
at  the  Three  Hills  Print  Works,  Moscow  (Messrs. 
Prochoroff's),  has  been  most  minutely  examined  into, 
and  forms  the  subject  of  a  very  detailed  report  by 
M.  Enule  Burnat.^  I  had  occupied  the  position  of 
technical  director  of  these  works  for  two  years,  and 
knew  the  kiers,  boilers,  and  the  unfortunate  victims  of 
the  explosion  which  took  place  February,  1867,  a  year 
after  I  had  left  Moscow.  The  boiler  pressure  could 
not  exceed  50  lbs.  per  inch,  and  engineers  who  saw 
the  ruptured  plates  said  the  appearances  were  that  of 
a  percussive  explosion,  as  if  a  barrel  of  gunpowder  had 
been  exploded  in  the  interior.  Bumat,  in  his  report 
upon  testing  the  strength  of  the  iron  plate  of  this 
kier,  says  he  never  found,  or  read  of,  so  low  a  quality 
of  iron,  but,  nevertheless,  the  very  worst  bit  of  it  was 
theoretically  capable  of  resisting  three  and  a  half  times 
the  usual  amount  of  pressure  in  the  kiers,  and 
Moscow  engineers  estimated  that  at  least  150  lbs. 
square  inch  would  be  required  to  burst  this  vessi 
Fairbaim  says  that  nine-tenths  of  all  boiler  explosions 
are  owing  to  something  wrong  in  the  firing  or  supply 
of  water.  BLiera  are  in  no  danger  from  either  of  th 
causes,  and  ought  to  be  nine  times  as  safe  aa  t 
boilers  supplying  them,  while  if  we  compare  the  number 
of  explosions  of  printworks  boilers,  to  printworks 
kiers,  we  find  no  such  ratio,  but  rather  the  contra 
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way.  These  considerations  led  to  the  enquiry  as  to 
the  possibility  of  the  exercise  of  any  force  arising  from 
chemical  action  in  the  interior  of  the  kier.  I  was 
applied  to  upon  this  point,  and  wrote  a  letter  to  an 
engineer  in  Moscow  stating  that  the  only  conceivablo 
cause  of  a  chemical  nature  would  be  the  carbonic  acid 
gas  in  the  soda  ash,  and  gave  calculations  to  shew 
that  upon  the  very  outside  hypothesis  of  the  total  and 
instantaneous  liberation  of  the  carbonic  acid  from  the 
known  charge  of  soda  ash,  that  there  would  be  gas 
enough  there  at  the  temperature  equal  to  50  lbs. 
pressure  of  steam,  to  give  a  total  pressure  of  over 
150  lbs.  per  square  inch.  At  the  same  time  I  stated 
my  inability  even  to  imagine  how  this  could  be  ac- 
complished ;  it  was  within  the  boimds  of  possibility 
that  the  rosin  might  lil^erate  the  carbonic  acid  ;  and 
it  was  further  suggested  that  the  cloth  was  not  washed 
out  of  the  sours  before  it  went  into  the  kier,  and 
woidd  act  upon  the  soda  ash  to  liberate  the  carbonic 
acid.*  There  was  a  remarkable  want  of  evidence  to 
form  an  opinion  from  a  chemical  point  of  view,  for  it 
was  not  even  known  for  certain  whether  the  exploded 
kiers  were  boiling  in  lime  or  in  soda.  I  was  at  a 
great  distance  and  never  saw  the  results  of  the  ex- 
plosion. In  another  case  the  explosion  took  place 
upon  blowing  through  at  the  commencement. 

The  frightfully   destructive  effects   of  these  kier 


*  An  entirely  incorrect  and  mistaken  version  of  my  lettar  ^as  oommtinicated 
to  the  Indnstrial  Society  of  Mulhoiue  by  some  person  nnkno>vn  to  me.  Sifance 
da  IStb  March,  1867,  \.  xxxvLii.,  59. 
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explosions  exceed,  if  possible,  those  of  ordinary  lioil 
explosions,  and  seem  to  be  of  a  different  nature  ;  bu 
they  are  just  as  preventible.     There  is  no  real  dange 
in  high-pressure  kiers  if  they  are  properly  made  o 
good  material,  and   worked   with  ordinary  caution. 
There  arc  high-pressure  kicrs  which  have  been  working 
for  nearly  twenty  years,  and  do  not  seem  any  the 
worse  for  wear. 

Time  of  Bleaching. — With  a  bleach-house  in  full 
work  it  takes  about  five  days  to  bleach  the  cloth. 
With  two  pairs  of  Barlow's  kiers,  full  si^e,  working 
five  and  a  half  days  in  the  week,  boiling  five  times, 
and  always  in  the  night,  only  washing  and  charging  in 
the  day,  about  50,000  lbs.  of  good  quality  printing^B 
calico,  seven-eighths  wide,  measuring  322,500  yards 
or  about  183  miles  can  be  well  bleached  without  hard 
work  between  Monday  and  Saturday;  to  turn  out 
this  quantity  tliere  \^'ill  be  under  treatment  at  the 
same  time,  and  every  day,  in  the  wet  state  about  the 
same  weight  of  calico. 

For  1,500  pieces  of  calico,  each  piece  about  43  yards 
long,  the  draw  winces  will  travel  a  total  distance  of 
about  500  miles. 

It  is  recorded  that  soon  after  bleaching  by  chlorine 
was  introduced,  a  bleacher  in  Lancashire  received 
1,400  pieces  of  grey  muslin  on  a  Tuesday  which  on 
tlie  Thui'sday  immediately  following  were  re  tinned 
bleached  to  the  manufacturers ;  other  instances  of 
bleaching  a  few  pieces  in  less  than  twenty-four  hours 
oro  given,  but  the  above  statements  are  for  a  regular 
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and  practical  system  of  bleaching.  On  emergencies 
goods  can  be  bleached  more  quickly.* 

High  and  Low-pressure  Bleaching. — The  advan- 
tage of  the  high-pressiire  system  reside  mainly  in  the 
economy  of  time,  and  not  in  any  superior  excellence 
of  the  bleach.  It  has  been  thought  that  the  cloth  was 
more  injured,  or  ajs  it  is  said,  harassed  by  high -pressure 
than  by  low-pressure  bleaching,  but  I  do  not  consider 
that  there  is  any  real  foundation  for  that  opinion. 

Bleaching  for  Other  Purposes  than  Printing. — 
The  bleaching  for  calico  printing,  or  aa  it  is  sometimea 
called  the  "madder  bleach,"  is  the  most  nerfect  kind 
of  bleaching,  any  other  kind  of  bleaching  will  be  some- 
thing less  complete,  and  will  be  eflfected  by  omitting 
some  of  the  processes  described,  or  giving  less  time  or 
less  material  to  tlie  goods.  For  dyeing  dark  coloui-s  as 
blacks,  browns,  or  indigo  blue  it  is  not  neceaaaiy  to 
push  the  bleaching  to  perfect  whiteness;  for  bhacks  on 
calico  it  is  better  not  to  bleach  at  all;  for  indigo, 
especially  if  dyed  coldj  the  cloth  must  be  at  least  well 
cleansed,  but  whiteness  is  not  required.  Calicoes 
which  are  for  finishing  in  the  white  state,  must  be  of 
a  good  colour,  but  need  not  be  so  well  cleansed  as  for 
dyeing,  if  not  pretty  well  bottomed  they  will  soon 
lose  their  whiteness;  the  use  of  rosin  is  mjurious  for 
some  kinds  of  white  finish,  and  is  mostly  omitted  from 
the  soda  boil. 

•See  EncyL  Brit.,  1855,  Art.  Blcftching. 
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Linen  Bleaching. — ^WLile  cotton  loses  about  5  per 
cent,  in  weight  by  bleacbing,  linen  loses  from  20  to 
30  per  cent.  This  large  per  centage  consists  of  coloured 
and  cxtractable  bodies,  which  are  not  readily  soluble 
in  alkalies  or  auy  other  raenstnium  employed  by 
bleacbera,  so  that  it  requires  much  longer  treatmen 
to  bleach  linen  than  cotton.* 

A  process  used  in  Holland,  and  described  in  a  work 
printed  in  1754,  is  quoted  by  Parkes;  it  is  probably 
tbe  oldest  descriptioii  of  a  bleaching  process  we  have. 
It  consists  of  steeping  in  ley  of  potashes  for  seve 
days,  washing  and  scrubbing  "SNith  soap,  immersio; 
for  six  or  seven  days  in  butteiinilk  and  spreading  on 
grass,  and  this  mutine  repeated  again  and  again  imtil 
the  linen  was  white.  ^H 

It  would  appear  tbat  linen  bleaching  was  carried  oi^^ 
to  some  extent  in  England  in  the  middle  of  the  l7th 

*  Tcunaiit  foum!  sereral  years  ngo  tliBt  the  low  of  freight  in  the  tbHoi 
pnxMflftu  of  liucn  Mcacliiog  was  m  follows  : — 

In  the  feiTimnting  steep fi*7  percttat. 

In  the  (Okaline  boilings 7*0        „ 

In  the  chloride  of  lime  alMpings 17*0        „ 

In  til?  eours 1'8        „ 

Total 51-6        „ 

Encyl  Brit,  &ih  £0.,  Art  Bleaching. 
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centuryj  for  Paton  notes  that  there  is  mention  of  a 
bleachworks  at  Southwark,  neai'  London,  about  that 
time,  but  Holland  was  the  chief  seat  of  linen  bleach- 
ing for  a  long  period  of  years,  and  this  industry  never 
found  a  congenial  home  in  England;  it  floTirished, 
however,  in  the  nortli  of  Ireland,  and  by  the  care  of 
the  Scotch  Board  of  Manufacturers  was  introduced 
into  Scotland  fi'om  there  in  1728,*  Dr.  Home  was 
soon  afterwards  employed  by  the  Board  of  Trustees 
for  the  improvement  of  fisheries  and  manufactures  in 
North  Britain  to  disseminate  a  knowledge  of  the 
chemical  principles  of  the  art  as  far  as  they  were  then 
known. 

Home,  whoso  lectures  were  delivered  about  the  year 
1750  and  published  in  1756,  distinguishes  between 
the  Dutch  and  Irish  processes ;  tJie  former  being  used 
for  the  l.»est  and  finest  linens,  and  the  latter,  a  cheaper 
process,  for  coarser  linens.  Later  processes  might  be 
quoted  anterior  to  the  introduction  of  mineral  acids 
and  chlorine  compounds,  but  they  are  no  more  than  a 
tedious  repetition  of  treating  with  alkalies,  grassing, 
and  souring  with  bran  water  or  sour  mUk  and  rubbing 
with  soap.  Parkea  states  that  it  took  from  March  to 
September  to  bleach  a  lot  of  linen  cloth,  and  if  a  lot 

*  Paton,  in  Pth  edition  of  Encyclopadin  Britannica,  Art  BlcacUing,  states 
that  up  to  the  «ntL  of  the  last  cf^nttiry  both  in  Ireland  and  Scotland  linen 
bleaching  ttos  accompIlBbcd  by  bowking  in  cow  dung  and  eoaring  with  sour 
milk;  and  farther  that  in  1764,  Dr.  James  Ferguson  applied  lime  in  linen 
bleaching  and  received  a  reward  of  iiSOO  from  the  Irish  Linen  Boanl  for  the 
discovery;  ita  use  was  forbidden  aftcnvards,  and  so  lato  as  1815  an  Iriali 
bleacher  wm  actually  prosecuted  for  using  lime.  Some  of  these  statements 
are  at  variance  with  Dr.  Home  writing  about  1766.  See  supra,  p.  21,  and 
Home  pusini. 
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-wns  not  commenced  upon  until  midsummer  it  could 
not  l>c  finished  that  year.  About  the  end  of  last 
century  improvements  bad  been  effected  which  re- 
duced the  time  required  to  six  weeks.  In  1815  or 
thereabouts,  one  process  consisted  in  (l)  boiling  in 
lime  water  ten  or  twelve  hours;  (2)  souring  in  mu- 
riatic acid  and  washing;  (3)  boiling  in  soda  ash  and 
soap  twice  and  washing;  (4)  steeping  in  solution  of 
chloride  of  lime;  (5)  souring  and  washing ;  (6)  boiling 
again  in  soda  ash;  (7)  chloride  of  lime  and  sours,  and 
wash.  Tins  process,  which  is  quoted  by  Parkes,  is 
the  one  fundamentally  in  use  at  the  present  day  with 
or  without  exposure  on  the  grass,  as  may  be  seen  by 
comparing  the  follomng  processes  given  in  the  most 
recent  publications  upon  this  matter. 

Tho  Scotch  method  of  linen  bleaching  without 
crofting  and  grassing  consists  of  the  follo^^nng  opera- 
tions.* 

1.  Liming. 

2.  Dolling  in  an  open  kier  six  hours. 

3.  Washing  and  souring  with  muriatic  acid. 
4  Washing  and  boiling  in  soda  SLsh  for  eight  or 

hours. 
5.  Boiling  with  soda  ash  repeated. 
C.  Treating  willi  solution  of  bleaching  powder. 

7.  Washing  and  boiling  again  in  soda  ash. 

8.  Treating  with  bleaching  powder  second  time. 

9.  Washed  and  soured  with  sulphuric  acid  soucs, 
10.  Washed. 

The  boiling  with  soda  ash  and  washing  are  repeated  if 

nocessary,  or  until  the  linen  is  satisfactoiily  bleaclicd. 

*PalOBin  fiUi£(LE»cylBritc  Art  fileftching.    Haqmitt'i  DicUoiuuj, 
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The  Scotch  process  with  croftmg  omits  the  sixth 
and  eighth  treatment  ^vith  bleaching  powder  solution, 
and  exposes  the  cloth  on  grass  instead.  The  process 
"vrith  crofting  is  said  to  occupy  six  weeks. 

The  Iiish  process,  so  called,  consi.-sts  of  a  similar 
repetition  of  treatments,  but  it  would  appear  that  in 
the  process  without  crofting  caustic  soda  is  used  in- 
stead of  soda  ash;  aud  in  the  process  with  crofting 
potashes  and  pearl  ashes  have  the  preference, 

A  French  process,'*  recently  published,  is  ati  follows 
for  3,300  lb.  of  cloth  :— 

L  Steeping  for  twenty-four  hours  in  soda  at  3J°  Tw. 

2.  Washin{^  and  grassing  for  forty-eight  hours. 

3.  Washing  and  boiling  with  lime  (70  lb.  lime  and  600 

gallons  water). 

4.  Washing  and  souring  with  sulphuric  acid  at  2^*  Tw. 
6.  Boiling  with  140  lb,  soda. 

6.  Washing  and  grassing.    Repeat  2^os.  5  and  6. 

7.  Boiling  again  in  soda. 

8.  Treating  with  solution  of  bleacLmg  powder  at  J°  Tw. 

9.  Souring  with  sulphxu"ic  acid  at  2°  Tw. 
10,  Washing. 

The  foregoing  processes  are  modified  according  to 

the  kind  and  weight  of  linen  under  treatment.     In 

the  article  from  which  this  process  is  taken  it  is  stated 

that  Dr.  J.  Kolb  has  recently  praposed  a  new  method  of- 

hleaching  which,  whether  practiad  or  not,  has  much 

theoretical  interest.     He  finds  that  linen  is  completely 

decolourized  by  total  imraersion  in  solution  of  l)leach- 

ing  powder  without  the  concurrence  of  atmospheric 

air;  the  bleaching  is  effected  without  any  disengage- 

•Dict  de  Chemie  par  Ad.  Wurtz.  Art.  Blanchiment,  p.  631. 
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meat  of  gaa,  and  the  hypochlorite  of  calcium  13  traiis- 
formed  into  chloride  of  ealeium.  This  action  takes 
place  without  the  help  of  acids,  and  even  in  strongly 
alkaline  solutions,  and  seems  to  point  to  a  direct  and 
energetic  oxidizing  action  of  the  bleaching  powder. 

Higgins  wrote  an  essay  on  linen  bleaching,  dated 
1799:  he  desired  to  introduce  a  discoveiy  of  his  own. 
Ho  made  a  sulphuret  of  lime  by  taking  4  lb.  sulphur, 
20  lb.  slacked  lime,  and  16  gallons  water.  When 
tliis  was  made  up  to  60  gallons,  it  was  the  right 
strength  for  steeping.  The  linen  was  steeped  in  this 
for  twelve  or  eighteen  hours,  then  washed,  and  steeped 
in  bleaching  powder  solution  for  twelve  or  fourteen 
hours;  six  alternate  steepings  were  sufficient,  and 
entirely  without  potash  or  soda.  The  process  did  not 
succeed  in  other  hands.  He  gives  the  old  process 
without  chlorine,  as  requiring  twelve  boilings  in 
caustic  potash;  but  with  aid  from  chloride  of  lime, 
four  boilings  in  potjish,  four  weeks'  exposure  on  grass, 
two  immersions  in  bleaching  liquor  with  various  s 
plemontary  boilings  and  graesings. 

In  1773,  Weldon  patented  a  mixture  for  bleachin 
linen,   the  actual  result  of  which  woidd   be  caustic 
]K>tnsh,  and  by  means  of  it^  cloth  could  be  bleached  ii|^ 
twenty-five  days.  ^^ 

In  Broouiau's  patent,  29th  May,  1847,  the  linen  is 
directed  to  lie  soaked  in  the  bleaching  liquor,  and  the 
0ZCOS8  drained  off.     Steam  was  then  driven  thioughS 
the  linen,  and  the  condensed  water  and  foul  liquor^ 
cnrricd  away. 
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Hodgkinson,  28th  March,  1854,  patents  the  passing 
of  linen  pieces  thi'ough  milk  of  lime,  and  boiling  them 
for  fourteen  hours  in  a  close  vessel,  and  afterwards 
souring  with  muriatic  acid,  washing,  and  continuing 
the  process  according  to  Higgins'  patent,  24th  June, 
1852,  see  page  49. 

p  Graham's  process,  patented  11th  June,  1867,  is  to 
dispense  with  the  use  of  soda  ash.  For  100  pieces  of 
linen,  weighing  1,510  lb.,  he  takes  25  lb.  lime,  and 
boils  for  twelve  hours,  washes,  and  l)oils  again  with 
14  lb.  lime,  20  lb.  salt,  2  quarts  of  treacle,  and  5  lb. 
soft  soap,  which  ingredients  had  been  previously 
boiled  together,  the  goods  axe  boiled  eight  or  ten 
houi^s, 

Paterson  describes  a  novel  apparatus  in  his  patent, 
5th  December,  1868:  a  number  of  ii'on  chests  lined 
with  lead,  and  provided  with  rollers  which  can  be 
driven  by  power.  The  chests  are  strong  enough  to 
resist  considerable  pressure,  and  an'auged  in  a  series 
of  steps;  the  goods  and  the  bleaching  solutions  are 
rolled  together,  and  steam  can  be  admitted.  Mentions 
the  use  of  manganates  and  sulphurous  acid. 

A  long  treatise  upon  linen  bleaching  from  a  scien- 
tific point  of  view  by  Kolb  will  be  found  in  the  Bull. 
de  Mulh.,  xxxviii.  vol.,  pp.  647,  907,^'*  a  paper  by  Rog6 
in  the  same  work,  xxxiv.,  p.  258,  may  also  be  con- 
Bidted. 

The  gases  arising  from  flax  steeping  have  beeu 
analysed  by  Bunaen,  and  also  by  Hodges,  see  Chem. 
•See  a  resomS  of  Kolb'a  f&i^v  in  the  Textile  Colourist,  Ko.  3,  March,  1873. 
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Gaz.,  xi.,  p.  419;  xii.,  p.  459,  and  reports  of  British 
Association  for  Sej)teml>er,  1853. 

Bleaching  of  Woollen  Goods. — The  woollen  goods, 
or  half- wool  goods,  called  delaines,  which  are  employed 
for  printing  upon,  require  but  little  bleaching,  and 
that  usually  consiate  in  treating  them  with  carbonate 
of  soda  and  soap  solutions,  neither  strong  nor  hot ; 
these  remove  grease  and  dust,  and  the  goods  are 
afterwards  sulphured  to  give  them  whiteness.  The 
following  notes  shew  some  proposed  variations. 

Sulphide  of  sodium  with  carbonate  of  soda,  and 
silicate  of  soda,  or  aluminate  of  soda,  and  potash  for 
cleansing  and  bleaching  claimed  in  Johnson  s  patent, 
17th  June,  1864.     (Ch.  News,  xi..  p.  105).  i 

Senior  3  patent  of  3rd  September,  1846,  is  for  treat^^^ 
ing  wool  with  solution  of  carbonate  of  soda,  in  which 
rice  has  been  boiled;  if  the  wool  is  gi'casy,  it  receives 
a  preliminary  treatment  of  ten  minutes  in  a  cold  milk 
of  lime  bath. 

Soap  wort  mixed  with  carbonate  of  soda  for  scouri 
wool  in  the  cold,   and  without  injury  to  the  fi 
patented  by  Reinfeld  (Johnson)  9th  January,  18GG. 

Instead  of  coarse  soap,  Mitchell  and  Laird  propose 
to  use  the  alkaline  fluid  residues  left  after  boiling  ra, 
and    Spanish   grass   in   paper  making,    patent   24 
November,  18G6. 

A  washing  and  scouring  machine  is  described  in 
Bates' patent,  14th  December,  1867. 

A  soap  for  scouring  and  bleaching  is  patented  b 
Smith,  15th  March,  1867.     It  is  made  by  trituratin 
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._  griD(ling  together  1  part  of  lard,  4  pnrta  carbonate 
of  Boda,  1  part  of  bicarLonate  of  soda  and  1  part  of 
pearl  ash,  and  1  part  of  this  composition  is  mixed  with 

L^2  parts  of  good  curd  soap. 

I^ff  Another  composition  in  given  in  a  patent  to  Goetz 
(from  Muller)  28th  April,  1869.  Two  hundred  and 
fifty  gallons  of  water  are  purified  by  boiling  for  five 

j  minutes  with  10  or  15  lb.  farina,  then  are  added  the 
following  materials:  200  lb.  soda  ash,  100  lb.  linseed, 
72  lb.  potiish,  72  lb.  roaiu,  40  lb.  caustic  aoda,  and 
45  lb.  olein  oil.  The  "whole  boiled  slowly  for  three 
hours.    For  treating  white  goods  1  gallon  of  the  reault- 

Hlxig  liquid  is  mixed  with  IG  gallons  of  water. 

^B   Johnson's  patent,  10th  January,  1870,  is  for  a  final 

^treatment  of  the  wool  with  a  bath  of  oxalic  acid  and 
chloride  of  sodium. 

Upon  Bleaching  by  Sulphurous  Acid;  Sulphur- 
ing,— This  is  applicable  to  wool  and  silk.     The  old 

^^MTocess  consisted  in  burning  sulphur  in  pots  in  a  close 
room  where  the  goods  to  be  bleached  were  hung  up 
generally   in   a   moist   state.       The   invention   of    a 

imachine  by  Thorn  (patent  15th  May,  1849),  was  a 

^Pbapital  improvement,  especially  for  delaines  and  light 
goods ;  it  consists  in  a  room  furnished  with  rollers 

■ao  that  the  pieces  could  be  di-awn  through  the  sulphur 
fumes  passing  through  slits  in  the  external  walls.  A 
peculiar  furnace,  in  wliich  sulphur  is  kept  burning, 
supplies  the  bleiiching  gas,  and  the  progress  of  the 
cloth  can  be  watched  through  glass  windows. 

Bisulphites  were  patented  for  bleaching  by  Dreuett, 
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26th  January,  1861.  Dale's  patent,  13th  October, 
18-66,  is  for  sulphuring  in  an  air-tight  room  or  dose 
box.  The  goode  are  not  wrung,  steam  is  admitted  into 
the  place,  and  sulphurous  acid  either  alone  or  mixed 
with  steam  is  forced  into  the  goods ;  or  the  goods  are 
wound  upon  a  perforated  pipe  or  hollow  spindle,  and 
sulphurous  acid  alone,  or  with  steam  forced  through 
them. 

Bisulphites  for  bleaching,  and  methods  for  making 
them,  are  again  patented,  23rd  September,  1869,  by 
Turner  and  TewdaU. 

Sulphurous  acid  dissolved  in  water  is  patented  as  a 
novel  bleaching  agent  by  Collet^  21st  June,  1870. 

Colquhoim's  patent  is  for  the  construction  of  a 
chamber  and  a  sHding  or  running  frame,  on  which  the 
goods  to  be  sulphured  are^  hung ;  the  frame  is  formed 
with  solid  ends  so  as  to  close  the  opening  in  the 
chamber  when  it  is  entirely  in  or  entirely  out  of  it 

Theory  of  Bleaching  by  Sulphurous  Acid. — 
Schonbein  says  that  there  are  two  distinct  actions  of 
sulphiurous  acid  in  bleaching.  In  a  few  cases  the 
colouring  matter  is  actually  destroyed ;  but  in  the 
majority  of  cases  its  presence  is  simply  masked  by  the 
sulphurous  acid.  The  cases  of  destruction  of  colour- 
ing matter  occur  when  the  mixture  of  sulphurous 
acid  and  air  are  exposed  to  sunlight.  The  colours  of 
flowers  and  other  substances  which  have  been  masked 
by  sulphurous  acid  may  be  restored  in  several  ways, 
all  of  which  come  under  the  character  of  oxidation 
or  expulsion  of  the  acid.     Yellow  flowers  resist  the 
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bleaching  action  of  sulphurous  acid,  but  red  or  blue 
flowers  form  a  colourless  compound  and  are  tem- 
porarily bleached.* 

Bleaching^  of  Silk. — Silk  &om  the  cocoon  contains 
a  large  proportion  of  a  gummy  or  waxy  substance 
which  is  easily  removed  from  it  by  a  wami  solution 
of  soap,  and  the  bleaching  for  printing  is  of  the 
simplest  possible  description.  Foulai'ds  for  printing 
are  enclosed  in  sacks  of  open  texture,  being  carefully 
opened  previously,  200  pieces  may  be  put  in  one  sack; 
a  sufficient  quantity  of  good  white  soap,  about  1  per 
cent,  of  the  weight  of  the  silk,  is  dissolved  in  a  boiler 
or  a  wooden  vat  in  water  at  105°  F.  The  sacks  are 
then  plxinged  in  and  carefully  moved  about  and  kept 
under  water  while  the  temperature  is  raised  to  the 
boiling  point;  they  are  kept  in  for  an  hour  and  a  half, 
taken  out  of  the  sack,  washed  in  water,  and  heated  to 
140**  F.,  then  in  cold  water ;  whizzed  in  the  hydro- 
extractor  and  generally  prepared  with  mordants  before 
drying.  The  foregoing  is  sufficient  for  white  silk,  the 
yeUow  requires  a  little  more  vigorous  treatment,  it  is 
boiled  in  a  close  vessel  to  get  a  higher  temperature,  and 
for  a  somewhat  longer  time,  and  in  the  first  washing 
water  a  httlc  crystallized  carbonate  of  soda  is 
dissolved. 

Sulphuring  of  Silks, — This  is  usually  done  in  the 
chamber  and  presents  no  peculiaiities ;  sulphuroixs 
acid  dissolved  in  water  does  not  give  as  good  results 
as  the  gas.     After  sulphuiTng,  the  pieces  are  washed, 

•Chem.  Gttz.  i,,  p.  16,  froui  Jour,  fiir  Prakt.  Ch.  liii,  p.  S21. 
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and  to  remove  adhering    acid   are 
chalk  and  water  and  again  washed.  * 

Some  manufacturers  substitute?  treatment  with  dilu 
aqua  regia  for  sulphuring,  and  Guinon  employs  nitrous 
sulphiuic   acid,   that  is   sulphuric  acid  impregnated 
with  nitrous  vapoura;   he  states   that  it  is  a   most 
energetic  bleaching  agent  for  silk,  decolourizing  it 
almost  instantaneouBly  and  without  heat      Michel's 
process   of   silk    bleaching    consists    in   passing   th 
goods    in   a   strong  soap    solution    and    suspendin 
them  wet  in  a  cast-iron  steaming  box  and  steamin 
them  under  a  pressui-e  of  two  atmospheres,  this  treat- 
ment being  several  times  repeated  is  said  to  effectually 
bleach  silk  without  sulphm-.  ^J 

Silks   for   dyed    styles   of  printing   require   mor^V 
thorough  treatment,  two  soap  boils  are  given,  then  a 
passage  in  hot  water  containing  crystals  of  soda,  then 
a   pretty   strong  sour,    and   a   good   washing.       N 
sulphui-ing  for  dyed  styles.  + 

Philippe  and  others  patented  a  process  by  ammon 
which  they  say  is  cheaper  and  better  than  by  soa 
dated  3l8t  Januarj',  1867;  the  process  is  to  first  stee 
in  ordinary   water,    next,    a  quantity  of  water  te 
times  the  weight  of  the  silk  is  mixed  with  ammoni 
25  to  50  per  cent  of  the  weight  of  the  silk  according 
to  whether  the  silk  is  white  or  yellow,  soft  or  hard  ; 
the  whole  is  then  heated  up  to  175*  or  195*  F.  for  an 
hoiir  in  a  closed  vessel  to  avoid  loss  of  ammonia,  ih 


*  KBcppclin  Impresaioiut  des  Etoffw  do  Soiu,  p.  4. 
t  Compare  VM,  Fol  Quido  du  Temturier,  p,  180. 
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boiled  for  thirty  minutes  (or  an  hour  if  yellow  silk)  ; 
to  give  the  silk  brilliancy  it  is  dipped  finally  into  a 
bath  of  boiling  soap,  which,  having  hardly  anything  to 
dissolve  serves  for  many  consecutive  lots  of  silk. 

Frezon  (communication  to  Johnson)  claimed  steep- 
ing silk  in  a  mixture  of  oxalic  acid  and  common  salt 
as  an  improvement  on  sulphurous  acid;  patent,  10th 
January,  1870. 

It  is  stated  that  by  steeping  raw  silk  in  23  parts  of 
alcohol,  and  1  part  muriatic  acid,  it  can  be  perfectly 
bleached  with  a  loss  of  only  about  3  per  cent  of 
weight.* 

Tessi^  de  Motay  has  recently  proposed  the  use  of 
baryta  in  silk  bleaching,  and  for  coarse  silks  the  use 
of  manganates,  followed  by  sulphurous  acid  and  sul- 
phuretted hydrogen  or  sidphurets.t 


Remarks  upon  drying  machinery  and  apparatus 
in  connection  are  deferred  to  the  part  treating  of 
the  starching  and  finishing  of  prints. 


Shearing  of  Calico  for  Printing, — The  singeing 
operation  does  not  remove  knots  of  threads,  or  floating 
weft,  or  other  larger  irregularities  of  the  weaving;  but 

•  Wagner  in  Dingier  Poly.  Joum.,  cxxxvi.,  p.  813,  apudWurtz.  Diet  deCh. 
f  French  patent,  Ko.  104,651.    BolL  Soc  Ch.  de  Paris,  xxr.,  p.  95.  English 
patent,  Ko,  2,812,  Aogost  10th,  1875. 
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if  these  are  not  removed  before  printing  they  produ 
defects.  It  was  customary  to  examine  the  pieces  by 
hand  pulling  over  a  table,  and  cutting  oif  the  threa 
and  knots  by  scissors.  From  remarks  in  Thomson 
report  upon  calico  printing  in  Belgium,  it  would 
appear  that  machines  for  shearing  calico  were  intro- 
duced from  America  into  this  country  previous  to 
1841,  they  were  proposed  as  substitutes  for  singeing, 
but,  of  course,  failed  in  that  respect.  All  the  shearing 
machines  that  I  have  seen  are  on  the  same  principle, 
spiral  cutters,  revolving  against  the  face  of  the  pi 
passing  over  a  doctor  blade.  For  good  printing, 
shearing  is  repeated  once  or  twice ;  if  the  cutters  are 
in  good  order  they  will  not  only  take  off  prominent 
irregidarities,  !)ut  remove  also  a  good  deal  of  the  hairs 
which  have  escaped  singeing,  or  which  have  been 
released  from  the  tlireads  by  the  rough  operations  of 
bleaching.  An  important  point  is  to  have  this  fine 
fluff  carried  away  by  ventilators,  for  if  it  floats  about 
the  room^  and  settles  upon  the  cloth,  it  will  give  muc 
trouble  and  inferior  work  in  the  printing. 

Coates  has  a  patent  connected  with  shearing,  in 
which  the  cloth  is  made  to  pass  over  wire  card,  such 
as  is  used  in  carding  cotton,  to  remove  loose  fibres  or 
extraneous  matters.  For  accounts  of  improvements 
in  machinery  applicable  to  woollen  cloths,  sec  Gedge'a 
patent,  24th  February,  1865;  and  Johnson,  Ist  May, 
1868,  and  also  Clayton  for  machinery  for  cropping  or 
shearing  textile  fabrics. 

Winding-on  for  Printing. — The  cloth  should 
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wound  on  with  an  even  tenaion.  Some  machincfi  are 
provided  with  beaters  to  drive  du6t  and  fluflF  off  the 
cloth  with  a  down-draught  ventilator;  excess  of  brush- 
ing must  ■  be  guarded  against :  some  constructors  err 
very  much  in  this  respect. 

Other  Preparatory  Processes. — The  great  bulk  of 
calico  which  is  printed  undergoes  no  other  preparation 
than  has  been  here  sketched  out.  But  there  are 
special  cases  which  require  additional  operations,  nnd 
which  will  be  more  conveniently  treated  in  connection 
with  the  particular  styles  for  which  the  preparations 
arc  requii-ed;  such  are  the  prepaiings  with  various 
chemical  salts  for  steam  colours,  etc. ;  the  stenting  for 
printing  checks,  etc.  I  will  only  i^er  to  the  ad- 
vantage of  having  the  cloth  at  a  projjcr  degree  of 
humidity  for  all  sorts  of  printing;  it  should  not  be 
too  strongly  dried,  but  come  off  the  tins  "mellow,"  as 
it  is  expressed,  in  opposition  to  the  ''bone  dry" 
state.  However,  so  much  damage  will  come  from 
having  the  cloth  under  dried,  that  either  extreme  must 
be  carefully  avoided.  Dry  calico  absorbs  moisture 
from  the  air  with  great  rapidity,  and  a  veiy  few 
hours  in  an  ordinary  atmosphere  puts  it  into  good 
condition.  Apparatuses  have  been  applied  to  rapidly 
conditioning  white  cloth,  but  they  are  not  in  general 
use,  and  perhaps  not  to  be  recommended. 
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Ancient  authors  have  some  accounts  which,  thou 
vague  and  general,  make  it  certain  that  the  art  of 
communicating  coloured  designs  to  textile  fal)ricR  was 
practised  say  at  least  2,000  years  before  the  Christian 
era,  and  Pliny  refers  to  an  Egyptian  process  in  clearer 
terms,  which  shews  that  the  use  of  mordants  in 
printing  was  known  and  practised  in  his  time.  How 
these  colours  and  mordants  were  applied  to  the  cloth, 
whether  by  pencil,  or  block,  or  stencilling,  we  do 
not  know.  The  earliest  statements  of  which  any 
use  can  be  made  within  my  knowledge,  are  con-^H 
tained  in  manuscripts  preserved  in  the  Bibliothfeque  " 
Koyale  in  Paris,  some  of  which  have  been  printed, 
and  others  translated  by  Mrs,  Merrifield.^*  The 
manuscript  of  Audemar,  the  date  of  which  is  between 
1300  and  1400,  has  several  receipts  for  dyeing,  but 
nothing  which  can  be  positively  said  to  refer  to 
printing;  but  in  the  MSS,  of  Jehan  do  Begue,  under 
date  of  11th  February,  1410,  there  is  an  account 
given  by  one  Theodore,  a  native  of  Flanders,  to 
Johannes  Alcherius,  of  the  composition  of  certain 
topical  colours  which  the  said  Theodore  had  himself 
*  Original  Trefttise%  etc.,  oa  th«  Arts  of  P&uituig  1B49. 
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obtained  in  London,  for  painting  upon  cloth,  prol)ably 
linen.  The  composi  tion  of  these  colours,  which 
resemble  some  at  present  in  use,  does  not  come 
under  consideration  at  present,  but  it  is  to  be  noted 
that  there  is  nowhere  any  mention  of  thickening 
matters  in  them,  and  that  they  were  applied  by  a 
pencil,  in  the  manner  described  in  the  manuscript  as 
follows;  "The  true  method  of  working  in  England 
with  (coloured)  waters.  The  aforesaid  Theodore,  from 
whom  I  (J.  Ak'herius)  had  the  above  written  recipes 
for  the  aforesaid  waters,  told  me  that  in  England  the 
painters  work  with  these  waters  upon  closely  woven 
cloths  wetted  with  gum  water  made  with  gum  Arabic, 
and  then  dried  and  afterwards  stretched  out  on  the 
floor  of  the  soler*  upon  thick  woollen  and  frieze 
cloths;  and  painters  walking  with  their  clean  feet 
over  the  said  cloths,  work  and  j)aint  upon  them 
figures,  stories,  and  other  things.  And  because  these 
cloths  lie  stretched  out  on  a  flat  surface,  the  coloured 
waters  do  not  flow  or  spread  in  painting  upon  them, 
but  remain  where  they  arc  placed,  and  the  watery 
moisture  sinks  into  the  woollen  cloth,  which  absorlis 
it;  and  even  the  touches  of  the  paint-brush  made 
with  these  waters  do  not  spread,  because  the  gum 
with  which,  as  already  mentioned,  the  cloth  is  wetted, 
prevents  their  spreading.  And  when  the  cloths  arc 
thus  painted,  their  texture  is  not  thickened  or  dark- 
ened any  more  than  if  they  had  not  been  painted, 
because  the  aforesaid  watery  colours  have  not  suHi- 

•  Solario,  upper  itoij  of  a  house,  Merritield,  i.,  pp.  84,  83. 
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cient  body  to  thicken  the  cloth/'*  It  is  conclude( 
from  this  that  printing  by  block  was  not  known  in 
England  before  the  14th  ceutury.t  At  the  South 
Kensington  Museum  there  is  a  very  early  and  rare 
specimen  of  block  printed  silk  of  Sicilian  origin  ol 
the  13th  century  (catalogue  1251).  Of  the  14th 
century  there  arc  several  specimens  of  Flemish  block 
printed  linens  (Nos.  7022,  7027,  8303.  8615),  and  of 
the  same  date  a  specimen  of  Byzantine  printing  on  a 
mixed  cotton  and  silk  tissue  (No.  7048);  of  early 
English  printmg  there  is  a  specimen  of  chintz  (NoJ 
1622).    The  very  rev.  Canon  Rock  says  that  he  sup- 

*  I  give  the  original  of  this  interesting  passage  for  those  who  ue  ac^oui 
with  the  Latin  of  thnt  period.  "  Vera  modam  operandi  in  Angtift  rum  aqt 
Antedictua  Thcdmcas  a  qao  habui  ante  scnptos  receptM  pracriptaram  aqnA«j 
mm,  dixit  quod  in  Anglia  operantur  opemrii  pictores  cam  ipsui  nqnia, 
tdlis  bene  contextis,  et  belneatia  cum  aqua  gnramata  de  guiiimi  orabico, 
Biecati%  et  postea  exteoais  super  solario  per  terram  sapor  dnippis  graasis  lani 
et  frixia,  incedentes  cum  pe<libaa  nitidis  ipei  qui  opc^utur,  iunt,  inde 
super  ipsas  tellas,  operando  et  dopingcndo  super  ipsui  hnaginca,  hUtoriaa,  rt 
alia.  Et  qaodqnc  ijise  telle  scdentet  stontpn  plancie  extensc,  at  dicttmi  est, 
et  super  dictiH  drapis  dicto  aque  coloronte  pingemdo  non  fluuiit.  ae  spargeoteah 
set  stant  tit  ponuntur,  et  humiditas  aqnea  descendit  in  dnipo  Unne,  qui  earn 
bibit,  ac  etiam  non  spoignntur  tractns  pincelloruin  lacH.  ex  iffiis  aquii,  qnn 
gumacio  tele  facta  ut  dictum  est^  prohibet  sparstonem  i[»sum  tractuum  pineal- 
lorum ;  et  cum  telle  ipse  operate  sunt,  tameu  raritas  ipsuram  non  est  inspiaata^ 
nee  obfuscata,  plna  quam  ai  non  picte  fuisHent,  quia  aquei  colores  suptaacripti 
non  halxoit  tantuin  corpus,  quod  possent  iuspicare  raritaton  telle." 

tThe  use  of  the  words  painted  and  stained  in  English  docnments  and  writiiigs 
of  the  15th  and  Iflth  centuries  as  appliol  to  textiles  cannot  with  certainty  b© 
said  to  hare  prcciselj  the  same  rorjLuing  as  nt  the  present  day.      In 
authorized  version  of  tlie  Bible,  "painted  tapestry  brought  from  Egypt' 
used.  (ProTerbe).     Folstaff  speaks  of  "Ijutams  in  the  jiainted  cloth"  (lien] 
lY.),  and  Canon  Rock  quotes  inventories  and  wills  of  the  beginning  of  tlw^ 
16th  century  in  which    '* stapled  cloth"  and    "lynen  |inyntcd"   arc  apoken 
of;  there  was  also  an  imitation  tapcstrj'  known  under  the  name  of  "stayiM 
cloth,"  but  tliere  is  reason  to  think  that  these  wordia  often  meant  simp 
coloured  figures  or  objects  produced  by  embroidery,  or  by  weaving,  as  in 
and  Upcstry.     See  Canon  Rock,  ch.  x.,  pp.  SS,  101.  Handbook  of  Textiles^ 
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poses  the  earliest  specimens  of  printed  fabrics  known 
are  in  the  Chapter  Library  at  Durham,  but  gives  no 
description  of  them.  I  did  not  see  all  of  the  South 
Kensington  specimens  enumerated  by  Canon  Rock, 
but  those  seen  were  of  course  much  injured  by  time, 
and  the  colours  so  faded  that  it  was  impossible  to 
conjecture  the  nature  of  the  colouring  matter.  In  the 
Peel  Park  Museum,  Salford,  there  are  fine  specimens 
of  plate  printing  dated  1761,  and  also  specimens  of 
indigo  styles,  chintzes,  and  small  furnitures  block  and 
plate  printing,  dated  1709. 

It  is  recorded  of  the  firm  of  Koechlin  Brothers,  at 
Mulhouse,  which  afterwards  became  one  of  the  first 
printing  liouses  in  France,  tliat  they  commenced  print- 
ing in  174G,  that  they  began  with  pointing  oil  colours 
on  calico  with  pencils,  and  that  it  was  not  until  1748 
they  got  information  from  Hamburg  liow  to  make 
mordants  and  use  blocks.*  Other  plju-ca,  however, 
were  much  more  advanced  at  this  epoch ;  liut  the  only 
really  good  prints  on  calico  seem  to  have  been  those 
imported  from  India,  especially  the  so-called  Palim- 
porcs,  which  were  used  in  England  for  coverlot'^,  their 
introduction  by  the  East  India  Company  excited 
clamour  and  rioting  in  Spitalfields,  and  eventually 
they  were  interdicted  and  a  heavy  duty  on  all  cotton 
prints  imposed,  1714-1721.1  Potter,  Thomson,  Par- 
ncU,  and  others  state  that  the  introduction  of  printing 
into  England  dates  from  the  end  of  the  17th  century, 


•Penot,  Bull,  do  Molh.  xU.,  p.  257. 

t  See  ThoBwou'a  pamphlet  on  copyright,  1840. 
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and  that  the  English  owe  it  to  French  protestants  who 
were  self  exiled  owing  to  the  revocation  of  the  Edict  ^ 
of  Nantes  hy  Louis  XTV.  in  1685.      Dollfus-Ansset  ^ 
remarks  that  if  this  be  so  these  introducers  must  have  ^ 
learned  their  business  somewhere  out  of  France,  for  B 
there  were  no  printworks  in  France  before   1746; 
moreover,  from  the  specimen  numbered  1622  at  South 
Kensington,  it  would  appear  that  printing  by  block  was 
practised  in  England  at  a  much  earlier  ilate  than  was  ^ 
supposed  by  these  writers.    The  first  record  of  printing  " 
in  the  English  patents  is  dated  1619,  and  is  for  a  special 
privilege  granted  to  George   Wood  for   twenty-one 
years  of  the  sole  printing  and  staining  withiix  Enghmd 
and  Wales  of  linen  cloth  in  colours.     In  the  same  year^ 
there  is  another  patent  for  a  "waic  to   print  upon^ 
lynnen  cloth;"  again,  in  1675  is  a  patent  to  Thomas 
Togood  including  tingeing  by  way  of  impression.     In 
1676  William  Shcrwin  has  a  patent  for  a  new  way  of 
printing  "with  a  double-necked  rolling  press,  the  only 
true  way  of  East  India  printing  and  staining,"     Ijij 
1692  a  patent  was  granted  to  Bayly  for  *'making  a^ 
new  sort  of  glazed,  printed  liangings  made  of  cotton, 
worsttid,  or  woollen  yarn  of  all  sorts  of  curious  figures 
and  lansldpps,  which,  for  beauty  of  colours,  exactness] 
of  figures,  strength,  and  gloss  is  hard  to  be  distin- 
guished," etc.,  etc.     The  current  statements  that  wej 
owe  calico  printing  to  the  French  religious  refugees' 
seem  quite  without  foundation,  the  practice  of  it  in) 
England  can  be  traced  from  the  14th  century,  and  was] 
probably  introduced  from  the  Low  countries.     In  th< 
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burial  register  of  the  Cathedral  Church  of  Manchester 
imder  the  date  1763,  September  4th,  there  is  an  entry, 
John,  son  of  William  Jordan,  "callique"  printer.  Little 
Green.  This  is  the  earliest  mention  of  calico  printing 
in  the  neighbourhood  of  Manchester.* 

Printing  by  Stencil  Plates. — This  is  probably  not 
practised  now  upon  calico  in  any  civilized  country. 
It  is  in  use  in  China  and  described  by  Haussman  in 
1852  (Bull,  de  Mulh.  xx.,  p.  1).  Still  used  for  some 
other  goods  as  paper,  leather,  oilcloths,  &c.  There  is 
a  patent,  22nd  January,  1751,  to  Elliot  for  the  stencil 
process  in  printing  flannel  and  other  woollen  goods. 

Gratrix  has  a  patent,  5th  January,  1833,  for  stencil 
printing  of  yams  and  cloths;  the  pattern  is  cut  in  thin 
metal  or  tough  paper. 

Henry  (communicated  from  Despreaux),  has  a 
patent  for  cutting  out  stencil  plates  and  fastening  them 
to  either  flat  or  cylindrical  surfaces  so  as  to  print 
from  them,  December  5th,  1861. 

A  circular  stencil  printing  machine  is  described  in 
Nicholson*s  patent,  29th  April,  1790.  A  roller  of  thin 
metal  through  which  the  pattern  is  cut  out;  inside  the 
roller  and  attached  to  the  axle  is  a  colour  trough  with 
two  furnishing  rollers  and  a  cylindrical  brush.  The 
colour  is  forced  through  the  openings  and  on  to  the 
cloth  by  this  brush.  Jefirey's,  18th  March,  1791, 
also  refers  to  stencil  plates  for  printing  resists  for  blue 
dipping;  the  plates  are  made  of  thin  brass,  and  in 
printing  are  laid  flat  upon  the  table,  and  the  resist 

*  Moncheater  On&rdiau,  4th  April,  1874. 
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paste  is  passed  over  it.  For  stripes  the  cloth  is  drawn 
under  the  stencil  plate  which  is  kept  supplied  with 
the  paste. 

Printing  by  Block. — The  primitive  block  consiated 
of  a  piece  of  wood  on  which  the  design  was  left  in 
relief  by  cutting  away  portions  of  the  wood,  or  it  waa 
simply  a  piece  of  flat  wood  cut  into  the  shape  of  the 
figure  to  be  printed,  and  the  printing  was  done  by 
covering  the  block  with  the  colour,  and  then  pressiag 
it  ujxjQ  the  cloth.     So  simple  a  process  might  clai 
any  desired  antiquity^  and  very  probably  it  was  tb 
one  used  in  the  East  from  extremely  early  times  i\ 
certain   styles  and   patterns.      That  it  waa  not  the 
general  method    of   communicating   designs   of 
ornate  character  to  textiles  seems  e\ident  from  thi 
use  of  the  word  **  painted  "  in  all  earlier  description 
of  such  articles,  aa  well  as  from  our  knowledge  of  the 
comparatively   recent    times    in   wliich    multi-colour 
block  printing  arrived  at  any  considenible  degree  of 
excellence,   on  account  of  the  difficulties  of  cuttin^H 
large  blocks,  and  the  skill  reqxiired  to  make  the  series^ 
of  blocks  composing  a  design,  fit  or  register  acciuately 
with   one  another,   so  as  to   produce   a   satisfactory 
result.     It  appears  certain  that  in  Europe  the  employ- 
ment of  blocks  in  textile  printing  was  long  antecedent 
to  their  use  in  printing  books.     The  earUeat  engraving 
hitherto  discovered  is  one  of  St  Christopher,  it  is  of 
German    origin,    and    dated    1423,    while   we    have 
specimens  of  block  printing  on  silk  at  least  a  hundred 
years  older.     The  fac-similes  of  the  early    engraving 
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of  St.  Christopber,  coarse  and  clamsy  aa  they  may 
appear  in  compariaon  with  modem  efforts,  shew, 
however,  that  the  art  of  block  cutting,  when  intended 
for  printing  on  paper,  had  entered  into  an  entirely 
different  phase,  and  aimed  at  finer  outlines  and  more 
artistic  effects  than  could  be  produced  upon  tissues. 
The  Chinese  were  seen  printing  from  blocks  Ijy 
Auguste  Hausaman,  about  1850,  but  in  the  contrary 
way  to  Europeans ;  the  colour  was  put  on  the  block 
by  a  pencil  and  brush  and  the  cloth  brought  on  the 
block,  covered  with  paper  or  rubbed  on  with  a  bnish 
from  the  back.  i\jiother  method  ased  by  the  Chinese 
described  by  him,  seems  the  very  perversity  of  in- 
genuity. The  raised  parts  of  the  blocks  arc  lightly 
moistened  with  a  pencil,  the  cloth  brought  over 
carefully  and  beaten  down  on  the  block,  then  the 
colour  applied  by  a  bmsli  to  the  moist  portion  of  the 
calico  standing  in  i-clicf,  and  the  colour  beaten  in,  the 
art  of  the  calico  nearest  to  the  block  being  the  face 
side.  Whether  English  block-printing  ever  passed 
through  such  a  phase  I  know  not,  but  it  is  evident 
that  until  a  floating  or  spring  sieve  was  invented, 
there  must  have  been  a  great  difficulty  in  properly 
furnishing  culuur  to  the  block.  Block  printing  was 
nearly  the  only  method  of  printing  until  tjuitc  the  end 
of  the  last  century,  when  it  began  to  give  way  before 
roller  printing-  In  1815  there  was  a  great  strike  in 
Lancashii'e  by  the  joiuneymen  printers  directed  against 
^H  the  spread  of  machme  printing,  whether  by  rollers, 
^"  plate,  or  surface.     From  an  anonymous  nddrcss  to  the 
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men  on  strike  it  may  be  gathered  that  machines 
becoming  more  numerous,  ten  times  as  many  existeA 
as  there  did  twenty  years  pre\4ously,  that  there  wera 
three-colour  machines  working,  and   that   the  great 
improvement  then  threatened  was  that  of  printing 
fine  outlines  by  machine  to  be  filled  up  by  blocking. 
The  wages  are  stated  as  three  shillings  for  one  piece 
printed  three  times,  out  of  which  the  block  printer 
paid  fourpence  for  liis  tearer ;  a  block  printer  could 
earn  fi-om  two  to  four  pounds  per  week.      Printing 
three   colours  by  machine   cost   only  foiirpence   per 
piece  in  wages.     It  was  about  the  date  of  this  strike 
that  the  improvements  in  making  blocks  began*  bo 
that  finer  work  could  be  printed  and  more   colours 
than   one   printed  at  a  time.      Castings  by  fusible 
metal  in  wooden  moulds  or  matrices  were  patented  by 
Clayton,  30th  September,   1816;  in  the  report  upon 
Englcmann's  paper  (Bull  de  Mulh.  ii.,  p.  329)  claim-  ^ 
ing  the  discovery  of  this  process,  it  is  said  that  one  offl 
the  committee  saw  at  Dufiy*s  printworks  in  Dublin^ 
a  cylinder  machine  with  three  rollers  made  of  small 
metal    plates,    this    works    delivered    70,000    pieces 
annually,  all  the  blocks  were  metallic  alloy,  and  they 
had  only  four  engravers  or  Uock  makers.      Syste 
reported  good  for  sprigs  but  not  for  massive  objec 
The  use  of  copper  wire,  flattened  or  not,  in  woode 
blocks  was  anterior  to  the  discovery  of  the  stereoty 
process  which  was  only  a  cheaper  way  of  attaining  th 
same  end.     About  1814,  Marshall  invented  a  com- 
pound block  in  which,  by  turning  u  screw,  parts  could 
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be  thrust  out  beyoud  the  general  level,  and  so  fur- 
nished with  two  or  more  coloui-s  for  printing.  A  letter 
in  the  Journal  of  the  Society  of  Arts  states  that  this 
was  the  only  real  improvement  made  in  block  printing 
for  forty  years.  The  first  mention  of  the  Toby  tub 
in  the  patents  is  in  1834,  but  it  was  in  use  some  years 
before  that.  Bush*8  patent  in  that  year  is  only  for 
some  improvements  in  its  construction.  Peg  printing 
with  several  colours  at  once,  by  block,  seems  also  to 
date  from  about  1815.  The  first  mention  of  this  in 
the  patents  is  in  Parkinson's  patent,  19th  April,  183G, 
for  improvements  in  furnishing  colour  to  the  sieve 
with  the  pegs  by  guides,  and  a  complicated  system  of 
tearing  brushes  fixed  in  a  frame  and  turned  by 
toothed  wheels.  Mechanical  tearers  are  mentioned  in 
Bush's  patent,  14th  June,  1834,  and  Hudson's,  4th 
December,  1834. 

Another  crisis  in  block  printing  may  be  dated  about 
1835.  The  contest  with  roller  printing  was  becoming 
desperate,  nearly  hopeless  in  all  styles,  and  it  was 
sought  to  apply  machineiy  to  block  printing,  to  in- 
crease the  size  of  the  block,  to  print  several  colours 
at  once,  and  to  perform  the  printing  with  greater 
rapidity  and  accuracy  than  was  possible  by  hand.  Of 
the  many  processes  patented  about  this  time  for 
printing  calico,  there  may  be  mentioned  Applegath 's, 
15th  November,  183(5;  one  from  a  foreigner  commu- 
nicated to  Lockett,  2nd  November,  1837,  and  which, 
if  not  the  French  Pcrrotiue,  is  very  similar  to  it ; 
Millers,  15th  August,  1839:  many  others  are  to  be 
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found.     A  vast  amount  of  ingenuity  was  shewn  m 
many  of  these   inventions  and   improvements,   but      { 
hardly  any  of  them  survive  except  for  printing  heavy      I 
goods  (see  further,  Carpet  and  Felt  printing).     This       ' 
period  should  not  be  passed  over  without  making  a      j 
reference  to  the  schemes  of  multi-colour  printing,  in^| 
which  blocks  are  made  to  expand  or  separate,  and 
close  together  again,  and  also  sieves  diverging  to  Ije 
furnished,  and  returning  for  the  block  to  take  colour, 
etc.,  etc.     But  all  was  in  vain  against  the  rapid  im-  j 
provements  made  in  cylinder  printing,  and  there  soon^^ 
came  a  time  when  the  block  shops  were  deserted  and 
shut  up,  and  the  printers  were  scattered  far  and  wide, 
their  occupation  quite  gone.  ^d 

About  1857  their  came  a  sudden  demand  for  block  ^ 
printers  for  enteiing  stripes  in  machine  printed  goods,       , 
and  something  of  the  old  activity  was  visible  in  their      j 
worki'ooms;   but  striping  machines  and  striping  by^| 
the  roller,  called  fitting,  interfered  seriously,  and  now 
the  employment  of  the  block  printer  in  calico  printing 
is  very  precarious  and  irregular,  and  only  in  the  more 
expensive  styles,  or  as  an  adjunct  to  the  printing      ' 
machine. 

I  proceed  to  give  brief  accounts  of  various  patents' 
since  1860,  referring  to  blof^ks  and  block  printing. 

Electrotj'py  is  applied  by  Cro8slcy»  19th  May,  1860, 
for  making  blocks  of  a  hirgcr  size  and  more  durable 
than  previously,  the  point  seems  to  be  in  depositing 
the  metal  in  a  wax  moidd,  and  then  strengthening  it 
by  running  type  metal  into  the  hollows. 
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Morel's  patent,  2nd  August,  1860,  is  for  a  machine 
for  block  printing  essentially  consisting  of  a  central 
drum  within  a  perforated  cylinder,  on  the  drum  are 
stops  or  cams  which,  by  its  revolution,  force  out  the 
blocks  jfrom  the  surface  of  the  cylinder  against  fur- 
nishing rollers;  the  drum  carries  round  the  printing 
surfaces  to  the  cloth  which  is  either  on  a  table  or  a 
cylinder  over  which  it  is  drawn. 

The  block,  printing  arrangement  in  Scheithauer's 
process,  14th  September,  1860,  is  by  means  of  a 
travelling  carriage  in  which  the  blocks  are  fixed,  the 
cloth  to  be  printed  is  made  endless,  and  extends  over 
and  under  a  long  table;  drums  at  each  end  cause  the 
cloth  to  advance  a  proper  distance  for  each  stroke  of 
the  blocks. 

Some  modifications  in  the  Toby  tub  apparatus  were 
patented  by  Davies,  11th  May,  1861. 

Kay's  patent  for  sieves  for  block  printing,  29th 
March,  1862,  is  for  a  double  bag  made  of  india-rubber, 
connected  by  pipes  and  valves,  with  a  water  supply 
to  give  a  yielding  surface  capable  of  regulation, 

Eoberston's  patent,  13th  February,  1863,  is  for 
apparatus  including  a  method  of  suspending  large 
blocks  by  counterpoises :  the  cloth  passes  over  a  roller, 
and  by  certain  contrivances  it  is'  printed  by  the  first 
block,  as  it  leaves  the  roUer,  and  a  second  impression 
is  given  upon  an  inclined  table. 

An  elaborate  arrangement  for  printing  from  plates 
and  blocks  in  four  colours  is  described,  1st  June, 
1863,  by  Saraglia,  communicated  to  Clark. 
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Block  printing  on  both  sides  alike  by  a  counterfeit 
prepared  from  the  original  block,  by  printing  upon 
india-rubber  lAath  varnish,  and  then  flocking  it. 
Pelaz,  20th  July,  1863. 

Blocks  for  printing  are  proposed  to  be  made  by 
running  a  melted  mixture  of  glue  and  treacle  into  the 
matrix.     Holloway,  4th  February,  1864. 

Electrotypcd  blocks  are  again  patented  by  Newton, 
(from  Crossley) ;  tj'pes  ai'e  arranged  in  a  form,  a  cast 
made  in  gutta  percha  or  other  suitable  material,  and 
electrotyped,  and  the  hollow  electrotype  filled  up  with 
melted  metal. 

For  printing  colours  in  a  heated  state,  and  especi- 
ally for  thick  paint  or  varnish  colours  which  solidify 
when  cold,  HoUiday  patents  certain  contrivances  for 
keeping  a  hollow  block  warm,  14th  August,  1867. 

Metallic  blocks  are  proposed  to  be  made  by  casting; 
the  mould  is  etched  upon  stone  or  metal  by  acids^; 
Wimbridge,  24th  October,  1868. 

Banks,  20th  August,  1870,  has  a  patent  for  blocki 
for  surface  printing;  McKay,  21st  April,  1874,  bjis 
patent  for  laying  colours  on  blocks,  which  is  a  substi- 
tute for  tearing. 

A  method  of  casting  blocks  patented  by  Slianka^j 
30th  April,  1874,  is  for  making  a  matrix  of  pkistcj*  oi 
Paris,  which  is  dried  and  saturated  with  solution  oi 
shellac,  which,   when    dried    again,    can  be  cut  and 
used  to  deposit  copper  upon  by  electricity. 

Printing  from  Engraved  Plates. — Printing  upon 
paper  from  engraved  copper  plates,  and  also  from  en- 
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graved  wood  blocks  was  carried  to  perfection  long 
years  ago.  It  was  also  e^irly  applied  to  printing 
woven  goods.  It  is  mentioned  in  the  English  patents 
for  1766  and  1767,  but  from  the  great  difference 
between  the  smooth  surface  of  paper,  and  the  reticu- 
lated surface  of  woven  fabrics,  equal  results  could  not 
be  obtained,  and  though  wc  have  specimens  of  plate 
printing  of  great  excellence  on  caUco  and  linen,  and 
though  at  the  present  time  some  flat  plate  printing  is 
carried  on,  its  use  has  always  been  very  restricted 
j&'oni  its  slowiiess,and  the  almost  insuperable  difficulties 
of  applying  more  than  one  colour  at  a  time. 

Tlpon  Roller  Printing. — The  roller  in  its  first 
form  was  nothing  more  than  an  engraved  plate  bent 
round  a  mandiil,  and  the  junction  of  the  ends  effected 
by  soldering,  brazing,  or  rivetting.  The  earliest  des- 
cription T  find  of  a  roller-printing  macliinc  is  in  a 
patent,  dated  10th  March,  1743,  to  Keen  and  Piatt. 
It  is  a  machine  for  printing  three  colours,  a  separate 
bowl  to  each  colour,  the  colour  furnishing  roller  presses 
against  the  engraved  roller,  and  must  act  itself  as  the 
cleaner,  for  there  is  no  doctor  described.  The  next 
mention  in  the  patents  is  14th  March,  1772,  in  a 
patent  to  Atkin  and  others  for  a  single-colour  printing 
machine.  The  frame  is  constructed  of  beams  of  oak 
morticed  together,  and  three  rollers  of  sycamore  iim 
in  a  slot  in  the  uprights.  The  bottom  roller  is  the 
furnishing  roller,  the  middle  roller  is  cngi-aved  to  the 
depth  of  one-eighth  of  an  inch,  and  the  upper  roller 
must  act  as  the  bowl;  this  machine  was  cbivcu  ])y 
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power  applied  to  the  projecting  axis  of  the  middle 
roller.  It  is  very  uncertain  if  these  macUinea  were 
practically  used  in  tlie  trade,  it  is,  however,  clear  thi 
the  idea  of  continuous  printing  was  abroad  for  a  loi 
time  before  it  was  applied  in  a  practical  mannerJ 
Notwithstanding  these  earlier  inventions,  the  credit 
of  inventing  the  printing  machine  is  usually  ascribed 
to  Thomas  Bell,  whose  patent  dates  17th  July,  1783; 
he  describes  a  cylinder  printing  machine  capable  of 
printing  six  colours;  the  rollers  are  fixed  on  the  upper 
portion  of  the  bowl,  and  the  colour  is  furnished  by 
box-doctors,  and  here  occurs  the  fii'st  mention  of  the 
doctor  blade.  Bellas  machine  was  applied  at  Livescy, 
Hargreaves,  and  Co.'s  works,  near  Preston,  about  th< 
year  1785.*  Following  up  the  inventions  in  chrono- 
logical order,  wc  find  a  patent  to  Slater,  29th  April, 
1784,  for  a  surface  roller  printing  machine;  the  rollers,, 
four  in  number,  are  still  placed  above  the  bowl ;  h< 
occurs  the  first  mention  of  lapping  for  the  bowl  and 
for  the  furnishing  rollers ;  brush  furnishing  rollers 
also  alluded  to. 

On  9th  July,  1784,  there  is  a  patent  to  Thomt 
Bell,  the  elder,  which  describes  a  three-colour  printing! 
machine  of  the  same  consti'uction  as  the  one  patented' 
the  year  previous;  the  scrimp  rail  is  mentioned,  also 
iron  mandrils  and  copper  shells.  In  a  patent  for  a 
three-colour  surface  printing  machine,  18th  Mi 
1786,  there  is  a  bowl  to  each  roller,  the  rollers  arc 
above  the  bowls,  and  the  colour  boxes  above  them; 
•  Potter,  p.  12. 
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the  colour  is  furnished  by  running  thi'ough  the  canvas 
or  wire  gauze  bottoms  of  the  colour  boxes. 

In  Paurs  patent,  4th  February,  1796,  which  is  for 
an  eight-coloured  surfiice  printing  machine,  there 
occurs  the  first  mention  of  the  box-wheel,  and  man- 
drils with  turned  necks  to  work  in  steps  to  prevent 
lateral  motion.  The  mandril  is  made  square  to 
prevent  the  turning  of  the  roller.  A  traverse  motion 
for  the  tearing  brushes  is  described;  here  also  the 
rollers  are  arranged  on  the  upper  part  of  the  bowl. 
The  same  patent  describes  a  double  four-cylinder 
machine  for  printing  four  colours  on  each  side  of  the 
cloth.  No  other  patents  in  the  eighteenth  century 
call  for  special  notice.  ' 

Before  proceeding  to  a  further  account  of  the 
various  inventions  in  connection  with  the  printing 
machine,  reference  may  be  made  to  claims  which  were 
formerly  made  by  the  French  to  be  the  dLscovcrcrs  of 
the  continuous  system  of  printing, ^"^  which  then  ptissed 
over  to  Manchester.  This  claim  made  in  ignorance  of 
dates  is  no  longer  insisted  upon,t  for  the  earliest 
claim  for  its  introduction  into  France  is  for  1801, 
when  Obcrkampf  and  Lef^vre  constructed  cylinder 
printing  machines,  with  what  amount  of  originality 
on  their  part  need  not  be  discussed.  The  first  print- 
ing machine  in  the  Alsatian  district  was  mounted  in 
1803,  at  Wessorling,  by  Lofe\Te.  In  a  necrological 
notice  of  M.  Roman,  it  is  stated  that  the  first  printing 

•S«e  Girardin  Levons,  ii.,  p,  091,  Edition  of  ISfll,  aad  compare  note,  p. 
18,  in  Potter's  Ucture. 
•  See  Persoz,  ii.,  851. 
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machine  put  up  in  this  district  was  a  single-colour 
•machine,  it  was  erected  in  a  cellar,  and  driven  hy  an 
ox.  In  a  biograplucal  memoir  of  M.  Dollfus-Auaset 
by  Weber  (Bull,  de  Mulh.,  slL,  p,  37),  it  is  stated 
that  in  1855,  M.  Dollfus,  who  hatl  then  retired  from 
active  business,  imported  a  twelve-colour  printing 
machine,  with  engine,  from  England,  in  the  hope 
that  some  of  the  Alsatian  printers  would  set  it 
up,  and  rival  the  excellent  prints  which  the  Englishj 
obtaiucd  from  such  machines.  But  the  hopea' 
were  premature,  and  not  realized,  for  the  machine 
remained  three  years  in  the  custom-house  at  Mul- 
house,  and  was  then  sent  back  to  England;  in  a  few 
years  afterwards  similar  machines  were  introduce 
from  England  at  great  cost,  and  profitably  employed. 

The  following  notes  upon  the  printing  machine  and 
its  adjuncts  are  mostly  taken  from  the  list  of  patents, 
and  shew  the  different  steps  in  its  progress  towards 
the  present  state  of  excellency.  These  notes  are 
classified  under  the  heads  of  mathinc^^  for  engraved] 
and  surface  rollers;  cojjper  rollers  and  thin  shells; 
other  kinds  of  mandrils;  engra\nng;  doctors;  blankets ;j 
lapj)ing;  and  miscellaneous. 

Printing  Macliines  and  FrocesseB. — The  combi- 
nation of  engraved  rollers  with  a  circular  block  or! 
surface  roller  in  one  machine  is  described  by  Bush, 
15th  January,  1813,     The  same  patentee,  in   1824^, 
invents  a  machine  in  which  the  roller  is  not  fixed,  but| 
travels  over  the  doth,  and  is  accompanied  by  its  colour 
box  and  furnisher.     Le  Bastier's  patent,  12th  October,j 
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1849,  seems  to  be  going  backwards  to  the  earlier 
machines,  it  is  for  printing  on  the  upper  surface  of  a 
moveable  cylindrical  table.  Dalton  s  machine  for  print- 
ing on  both  sides  of  a  piece,  patented  26th  January, 

1850,  has  two  printing  bowls  one  over  the  other. 
and  two  rollers,  the  engraving  on  one  roller  being  the 
exact  reverse  of  the  other.  Taylor's  proposed  im- 
provement, 2l8t  March,  1853,  is  to  dri%^e  the  bowl 
direct,  and  not  from  the  rollers,  and  to  obtain  pressure 
discards  levers  in  favour  of  moveable  im-liued  planes; 
the  object  was  to  make  a  machine  in  which  thin 
copper  rollers  could  be  used;  the  same  patentee,  15th 
July,  1853,  proposes  to  have  two  bowls  parallel,  and 
on  the  same  plane,  and  a  third  bowl  resting  on  and 
between  them,  which,  by  its  weight,  gives  the  neces- 
sary nip  or  pressure,  which  is  said  to  be  greater  or 
less  as  the  bowl  is  more  or  less  above  the  plane  of  the 
axes  of  the  two  lower  bowls;  either  of  the  lower  bowls 
or  the  middle  bowl  may  be  engraved.  Smith  patented, 
6th  Februar)%  1855,  certain  mechanical  appliances  to 
be  attached  to  a  printing  machine,  by  which  roller 
and  mandrils  could  be  quickly  removed  or  placed. 

For  printing  directly  from  a  sieve  or  colour  fur- 
nisher by  pressing  the  cloth  upon  it  at  certain  places, 
see  Newton,  31st  May,  1858. 

For  printing  on  both  sides,  Matley,  9  th  June,  1860, 
proposes  two  rollers  or  bowls  placed  in  a  frame  verti- 
cally above  one  another,  each  furnished  with  two  or 
more  printing  rollers,  the  cloth  passes  vertically 
tlirough  the  machine  from  the  top  downwards. 

H 
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Descat  eomnuinicates  to  Da\aes  29th  December, 
1860,  a  claim  for  the  use  of  a  pin  roller  working  ia 
gum  water,  or  water  only  after  the  printing  rollers  to 
moisten  the  colour  and  press  it  into  the  cloth, 
complicated  machine  for  printing  from  rollers  whicl 
are  only  engraved  in  part,  or  from  segments  of  rollers 
cither  sunk  or  in  relief,  and  to  produce  continuous 
prints  from  them  is  described  in  a  patent  to  Clark  6th 
May,  18G2. 

Miller  and  Laings  patejit,  28th  March,  1865,  is  fui 
additions  to  the  printing  machine  to  facilitate  the 
production  of  certain  styles  by  interposing  a  sheet  of 
metal  at  intervals  between  the  roller  and  the  cloth 
while  the  machine  is  moving,  acting  as  a  mechanical 
resist.     (See  Resists  and  Reserves  and  Discharges). 

Printing  by  projecting  fine  sprays  or  a  mist  of  mor- 
dant by  blo\^^ng,■  either  directly  or  by  first  striking 
against  some  solid  body,  on  the  cloth,  patented  h] 
Depouilly,  19th  August,  1867. 

To  prevent  back-lash  from  unequal   ciixjumferenees^ 
of  rollers,  and  to  facilitate  fitting,  Lake's  j^atent  11th 
November,  1867,  is  for  an  arrangement  or  construc- 
tion of  the  box-wheel  so  that  the  whole  of  the  spaci 
between  the  cogs  of  the  driving  wheel  are  filled  up 
and  all  the  wheels  kept  tight. 

Printing  by  spray  of  paint  or  colour,  produced  bi 
blast  of  air,  or  a  revoh'ing  brush  acting  upon  stencifl 
plates  placed  upon  the  fabric,  patented  by  Logan  and 
Gardner,  1 1  th  November,  1869. 

Application  of  hydraulic  pressure  to  rollers  and  t< 
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obtain  an  intermittent  nip  if  required  is  patented  Slst 
December,  18G9,  by  Bradshaw.  The  roller  bearings 
are  connected  to  rams  in  <-ylinder.s  -ft-ith  watcr-tiglit 
packing,  and  communicating  by  pipes  to  a  water 
chamber. 

Printing  two  or  more  colours  from  one  roller  by  the 
colour  box  being  dividi^d  into  compartments  and  each 
having  a  furnisher,  but  all  the  furnishers  on  one  centre, 
i.e.,  one  furnisher  with  spares  between,  patented  17th 
June,  1839,  and  nearly  the  same  thing  by  Potter,  9th 
December,  1839. 

A  contrivance  to  force  the  printing  roller  away 
from  the  cloth  by  means  of  cams  acting  at  regular 
intervals,  and  intended  to  produce  resist  effects  for  re - 
cnteiing  was  patented  by  Riley,  19th  April,  1871. 

For  printing  dress  or  petticoat  pattenis  modifica- 
tions of  the  machine  arc  shewn  in  Peacock  s  patent, 
24th  June,  1871. 

In  connection  with  spray  printing,  Smith's  patent, 
18th  May,  1874,  may  he  referred  to,  it  is  for  "mclange- 
ing"  fabrics  l)y  forcing  the  colour  by  centrifugal  force 
on  the  cjijth,  producing  spotted  or  freckled  effects. 

Striping  or  Fitting  Stripes  by  Machine, — Men- 
tion has  been  made  under  stencil  printing  of  a  method 
of  striping.  The  method  of  striping  l)y  means  of  a 
wooden  trough  perftn-ated  with  holes  and  the  calico 
drawn  against  it,  is  said  to  be  pretty  old.'"'  In  Bush's 
patent,  14th,  June,  1834,  the  printing  of  stripes  by 
roller  to  fit  is  mentioned;  the  cloth  was  guided  by 

•  S«  Durch.  Joiir.  of  Soc  of  ArU,  iv.,  for  1856. 


100 


CALICO  PRINTING  AND  DYEING. 


moveable  frames  on  each  side  of  the  machine,  pro- 
vided with  two  endless  bands  studded  with  short, 
sharp  pins.  The  printing  of  stripes  by  a  series  of  V 
shaped  vessels  set  in  a  frame  with  slits  below  of  an 
adjustable  width,  and  fumiphed  with  colour  from  in-j 
verted  bottles  is  patented  by  Kay  13th  May,  1857.; 
The  striping  machine  used  by  Dollfus-Mieg,  anil  Co. 
is  described  in  volume  xxxii.  of  the  Bulletin  of 
Mulhouse.  It  is  on  the  same  principle  as  Kays 
patent;  it  is  stated  to  work  with  precision,  to  take 
only  half  as  much  colour  as  with  block,  and  do  as 
much  in  one  hour  as  a  block  printer  in  two  or  three 
days.  With  six  boys  and  a  man,  a  boy  to  each  stripe, 
250  metres  per  hour  could  be  printed  with  six  stripes, 
and  well  fitted.  A  striping  machine  for  doing  undu- 
lated as  well  as  straight  stripes  is  described  in  Salere  a 
patent,  2nd  September,  1861, 

Coates*  patent  for  fitting  stripes  in  dyed  work,  6th 
November,  18G3,  includes  a  guiding  apparatus  of  ad- 
justable endless  bands,  with  needle  point  holders; 
grooved  boards  and  rollers  also  for  guiding,  and  a  sur- 
face printing  roller  with  adjustable  blocks,  which  can 
be  regulated  so  as  to  correspond  with  the  fabric. 

Bainbowing. — Apptu*ently  first  descovered  by  an 
Alsatian  foreman  printer,  Ziislin,  about  1820.  Doll- 
fus-Ausset  and  Sporlin  (the  latter  bad  previously  pro- 
duced rainbow  effects  by  brush)  were  experimenting 
on  printing  rainbow  designs  for  a  long  time  without 
success,  by  means  of  a  brush  applied  direct  to  the 
fabric,  when  Ziislin,  who  was  present,  said  it  must  be 
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done  by  printing.  Dollfus  then  took  the  brush  which 
■was  dipped  in  the  compartments  of  colours  and  striped 
the  sieve  with  it,  Ziislin  took  a  plain  block,  pressed  it 
on  the  sieve  and  printed  the  first  rainbow  pattcra,* 

Rainbowing  by  surface  machine  was  iucluded  in 
Leese's  patent,  24th  June,  1840,  the  colours  were 
blended  on  an  endless  sieve,  from  which  the  roller  was 
furniijhed.  Wallerands  patent,  30th  December,  1844, 
consists  in  printing  stripes  with  felt-covored  roUera^ 
and  blending  the  colours  by  pressure.  Rainbowing 
by  jets  of  colour  over  which  the  cloth  is  passed  is 
mentioned  in  two  or  three  patents,  see  Davies,  25th 
October,  1845  ;  the  principle  of  capillar)^  attraction 
is  also  the  foundation  of  many  patents,  see  Gratrix, 
8th  June,  1852.  Folding  of  the  cloth,  or  crimping 
it  into  such  widths  as  the  stripes  are  required,  and  the 
edges  only  dipped  in  the  colour  or  mordant,  is  de- 
scribed in  Brooman's  patent,  25th  July,  1845;  similar 
means  are  patented  by  Stevenson,  23rd  October, 
1845  ;  the  cloth  is  crimped  in  plates  by  being  forced 
through  or  between  a  series  of  longitudinal  bars  by 
other  bars,  and  forced  down  in  ridges  in  the  colouring 
matter.  A  method  of  rainbowing  by  the  Toby  tub 
is  patented  by  Kay,  14th  September,  1853. 

•  "Atuc  tons  V03  browtra"  dit  Zjeilin  "voas  ne  fena  rien  de  bou ;  il  faiit 
impriincr,  c't-st  votre  metier  fit  le  niipn.'*  Ansnitot  jt^  saisig  la  brosse,  je  la 
trem[>e  dans  les  comitartimenU  d<^  couleurs,  et  jc  les  eU^nds  d:ms  le  cli&^is 
d'imprimriir  (cti  disant  rn  allemand  local :  S'isch  I'jslrichf),  Zaislin  prend 
one  i/lanche.  la  met  Biir  U  chtlsbis,  la  relive,  il  In  poac  aur  I't'tofft*,  donne  an 
gmrid  coup  de  malkt  et  dit:  *'Voila  conimo  on  fait  lea  fondus  aur  calicot" 
(en  allemiiud  local:  E so  maehl  me  d'  /Urjefjoge).  LVmi  Spoeilin,  eCnuno  du 
Bnrcei*,  a  ajouto  cq  aUi'mand  local :  Dcr  Sdiunuxdur mu.is  bint  LciH  biibc."  L« 
Icudewoiu  on  iiu^riiaait  des  fondus  k  U  ^lanclie.    I>uUfu«-Au8S«t,  i.,  p.  M. 
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Upon  Rollera  for  Printing, — Engraved  copper 
cylindcra  are  mentioned  in  Fryer's  patent,  10th  April, 
1764,  but  it  is  believed  that  up  to  the  date  of 
Fothergill's  patent,  23rd  September,  1811,  the  cylin- 
ders were  nothing  more  than  bent  plates.  In  this 
patent  the  making  of  rollers  from  solid  blocks  or 
ingots  of  copper  is  described ;  the  ingots  were  cast 
nearly  stjuare,  then  drawn  out  and  bored.  Rollers 
with  tabs  are  mentioned  in  Ridgway's  patent,  4th 
April,  1815. 

To  obtiiiu  copper  of  greater  soundness  and  closeness 
of  gi'ain,  Holingrake  proposed  to  cast  the  metal  under 
pressure,  patents  in  1818  and  1819  ;  to  give  greater 
uniformity  of  texture  Ormrod  draws  them  through 
iron  or  steel  collars,  22ud  July,  1818.  A  solid  neb 
or  slot  in  the  inside  of  the  roller,  patented  by  Lockett, 
14th  January,  1825,  and  a  neb  at  one  end  only  by 
Atwood,  2Gth  Felmiary,  1825. 

In  Churchs,  18th  Januaiy,  1825,  the  rollers  are 
cast  in  a  vacuum  mould,  nnd  subjected  to  pressure  of 
condensed  air  to  obtain  soimd  castings  free  from  air 
holes  and  uniform  in  texture. 

Bramah  had  the  idea  of  fixing  a  nimiber  of  copper 
rings  upon  a  mandiil  to  foiin  a  roller,  the  rings  to 
be  engraved  and  capable  of  movement  and  adjustment 
to  produce  a  variety  of  designs,  1 5th  October,  1 806. 

Boilers  other  than  Copper. — No  particular  suc- 
cess has  rewarded  the  attempts  to  find  a  cheaper 
material  than  sohd  copper  for  rollers,  but  many  eflbrts 
have  been  made  in  this  direction,  some  highly  inge- 
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nious;  those  which  I  think  worth  recording  will  be 
found  briefly  noted  here  from  the  patent  records. 

Ten  parts  of  tin  to  100  parts  of  zinc  are  pro- 
posed as  a  suitable  alloy  for  printing  rollers  in 
Budd's  patent,  27th  Januaiy,  1835.  EoUers  made  of 
lithographic  stone,  patented  by  Ducotd,  26th  June, 
1839.  Rollers  for  piinting  made  of  glass  or  enamel, 
to  be  etched  by  means  of  hydrofluoric  acid,  or  metals 
coated  with  glass  or  enamel,  are  patented  by  Harris, 
12th  May,  1840.  Rollers  made  of  gutta  percha  for 
printing,  patented  by  Buchholz,  16th  Januar}"-,  1851. 
Hard  or  vulcanized  india-rubber,  to  be  used  as  ordinary 
copper  rollers,  engraved  either  in  intaglio  or  relief, 
was  patented  by  Johnson,  1st  April,  1854.  Parkes 
patents,  11th  May,  1858,  alloys  of  zinc,  brass,  an 
alloy  of  iron  and  nickel,  German  silver,  etc.  Iron 
rollers  cast  with  dove-tailed  grooves  so  as  to  hold  slips 
of  wood,  gutta  percha,  etc.,  upon  which  designs  are 
fixed,  Barclay^s  patent,  24th  November,  1862.  Free- 
man's patent  is  to  take  a  brass  or  white  metal  roller 
made  in  the  ordinary  manner,  and  to  cast  a  cover  of 
his  improved  composition  upon  it,  consisting  of  65 
parts  tin,  8  copper,  10  lead,  and  17  antimony,  or  the 
whole  roller  may  be  made  of  this  composition,  12th 
November,  1866. 

Rollers  made  of  brass  have  been  the  only  real  sub- 
stitutes for  copper,  and  they  are  seldom  good  and 
sound  in  the  metal,  being  liable  to  contain  holes  and 
cavities  which  give  much  trouble  to  the  engraver  or 
to  the  printer. 
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Coated  Iron  Rollers. — It  was  hoped  that  by  the 
electrotype  process,  it  would  be  possible  to  deposit  a 
sufficient  thickness  of  copper  upon  iron  to  receive  the 
engraving,  and  though  copper  thus  deposited  cos 
two  or  three  times  as  much  as  the  ordinary  metal,  i 
was  thought  that  the  lesser  quantity  required  would 
outweigh  this  disadvantage.  But  small  and  partial 
success  has  been  attained  in  this  direction.  The 
following  notes  will  shew  some  of  the  attempts  which 
were  made.  Poole  patented  the  deposition  of  copp 
by  electricity  upon  iron  centres  and  cylinders,  26th 
June,  1855.  Morrison's  patent.  7th  May.  1857, 
for  the  same  thing.  Schaub's  patent,  21st  September, 
1857,  is  for  depositing  copper  in  the  interior  of  a 
hollow  metallic  cylinder  which  is  built  up  of  segments 
and  engraved.  The  thin  shell  resulting  is  strengthened 
by  a  hollow  roll  of  sheet  iron,  which  exactly  fita  the 
mandril,  and  is  cemented  to  the  shell  by  some  suitable 
composition,  as  for  example,  Keene's  cement. 

Souef,  20th  December,  18G1,  claims  the  process  of 
depositing  copper  on  cast-iron  rollers,  and  engraving 
it  for  calico  printing. 

Grosjean's  patent,  29th  September,  1864,  is  for 
preparing  a  roller  of  an  alloy  of  copper  and  zinc,  and 
then  coating  this  witli  pure  copper  by  means  of  gal- 
vanism; he  states  tliat  this  alloy  is  the  only  one  to 
which  deposited  copper  really  adheres.  Watts,  on  15th 
December,  1868,  claims  the  deposition  of  copper  from 
solutions  containing  copper  salts  and  cyanide  of 
t-assium  upon  rollers  of  zinc  or  base  metal.     The  same 
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patentee  claims,  2nd  June,  18G9,  the  deposition  of 
copper  on  baser  metals,  and  means  of  securing  its 
adhesion  to  them  by  the  insertion  of  copper  screws 
with  expanded  heads  into  the  alloy,  or  casting  or 
inserting  in  it  strips  of  copper.  Elkington  and  Ryder 
claim  20th  February,  1870,  the  depositing  of  copper 
electrically  upon  a  cylindrical  core,  whicli  is  to  be 
afterwai'ds  tbawu  out  true;  also  the  production  of 
rollers  with  patterns  on  by  depositing  copper  in 
engraved  cylindrical  moulds. 

Thin  Copper  Shells. — Copper  rollers  in  ordinary 
use  for  garment  printing  weigh  from  50  to  150  lb. 
each,  and,  as  an  active  business  requii*es  a  stock  of 
several  thousand  rollers,  it  has  been  long  felt  that  it 
would  be  desirable  to  introduce  thin  copper  shells ; 
the  engraving  is  seldom  more  than  a  sixteenth  of  an 
inch  deep,  and  a  thickness  of  an  eighth  of  an  inch 
might  suflBce  for  the  copper,  but  shells  of  such  a 
thickness  are  very  easily  injured,  and  unless  supported 
in  a  very  perfect  manner  by  the  mandril,  would  be 
immediately  distorted  in  the  printing  machine.  The 
following  notes  will  shew  some  of  the  attempts  which 
have  been  made  by  inventors  to  apply  thin  copper 
shells. 

In  1823,  Atwoods  patent  includes  thin  shells  which 
are  to  be  soldered  to  iron  cylinders,  forming  a  com- 
pound roller.  Thin  crust  rollers  in  Taylor's  patent, 
21st  August,  1848,  are  to  be  secured  on  the  mandril 
by  segments  and  driven  home  by  screws.  In 
Prosser's  patent,  5th  Februar}',  1853,  copper  rollers 
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only  one-tenth  of  an  inch  thick  are  supjxn'ted  upon 
an  iron  cylinder  between  them  and  the  mandrils.] 
Keference  has  previously  been  made  to  Taylor's  print- 
ing machine  intended  to  ov^ercomc  or  avoid  some  of 
the  difficulties  of  driving  and  pressiu'e  wliich  interfej 
with  the  use  of  thin  shells;  the  same  inventor  has  a 
patent,  11th  January,  1858,  for  making  a  seam  oi 
sheet  copper  plates,  and  apparatus  for  facilitating  the 
engraving  of  thin  copper  shells.  Wainwright  and 
Critohley's  patent,  19th  May,  1858,  is  for  rollers 
thinner  than  usual  j^rovided  with  interntd  strengthen-] 
ing  ferrules,  and  mandrils  to  fit.  In  Hope's  patent,j 
22nd  September,  1858,  nn  ii'on  foundation  tube  isj 
used  and  cemented  to  the  shell  by  a  comi>o&ition  oi 
coal-tar,  pitch,  sulphur,  and  caoutchouc. 

Morris's  patent,  29th  October,  1858,  is  for  fitting] 
thin  shells  on  mandiils  by  submitting  the  copper  to' 
a  draM-'ing  process  on  the  man^lril.     In  Keats'  patent> 
23rd  November,   1859,  a  solid  cylinder  of  met^  is] 
fitted  into  the  shell,  or  is  east  in  it  and  then  bored | 
out.     In  Ingham  and  Wood's  patent,  20th  October,, 
18G3,  a  met^ilhc  disc  or  bush  is  fitted  into  each  end  oi 
the  roller,  and  holes  bored  in  them  to  correspond  with 
the  taper  of  the  mandril,  so  as  to  secure  a  mechan- 
ically tnitliful  fit.      Knowles*  patent,  3rd  Deceraber,] 
1863,  is  for  forcing  thin  shells  on  old  or  woni  out! 
copper  rollers,   having   many   shells   for   one  roller. 
Peyton,  25th  July,  18G4,  pi-oposes  to  diaw  the  shells 
over  a  conical  iron  mandi-il  to  secure  perfect  fitting. 
The  same  patentee,  9th  October,  1866,  has  a  plan  for] 
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soldering  the  copper  shell  upon  an  iron  tubie :  he  tins 
the  iron  roller  and  the  interior  of  the  copper  shell, 
and  then  pours  spelter  or  other  metal  between  them. 

Mandrils. — It  does  not  appear  that  there  has  been 
any  substantial  improvement  made  on  the  old  slightly- 
conical  mandril  with  a  slot  to  fit  the  tab  cast  in  the 
roller.  It  is  simple,  cheap,  and  strong,  usually  made 
of  good  wrought-iron;  steel  mandrils  are  less  liable 
to  go  out  of  truth  by  pressure  in  the  printing,  or  by 
violence  in  forcing  them  on  or  off  the  roller,  but  unless 
of  good  metal  apt  to  break  off  at  the  shoulder  near 
to  the  step.  The  direction  taken  by  inventors  for 
improvements  in  nftindrils  has  generally  been  in  the 
way  of  conical  sliding  pieces,  by  which  mandrils  could 
be  adapted  to  different  bores  of  roUers,  but  I  never 
knew  any  of  them  which  would  stand  ordinary 
machine-room  usage.  The  following  patents  may  be 
referred  to.  Leese's  patent  is  for  addition  of  rings 
and  screws  with  wedges  forming  parts  of  a  cone 
similar  to  the  contrivance  used  in  engraving,  dated 
29th  May,  1852.  Barber's,  21st  February,  1857,  is 
for  coned  projections  upon  the  mandril,  which  can  be 
screwed  up  so  as  to  support  it  not  only  at  both  ends, 
but  throughout  the  length.  Gilbert's  patent,  11th 
May,  1858,  is  for  a  mandril  in  three  pieces,  an  interior 
spindle  and  a  shell  divided  longitudinally  into  two 
pieces,  the  spindle  forces  the  parts  of  the  shell  into 
contact  with  the  roller.  Mather's,  6th  February, 
1864,  is  for  a  sliding  cone  on  one  end  of  the  mandril, 
with  a  nut  and  thread  to  force  it  into  the  roller;  the 
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other  end  of  the  mandril  is  also  coned,  and  the  roller 
itself  may  be  coned.  Fulton's,  14th  July,  1865,  is 
for  adapting  a  series  of  longitudinal  inclines  and 
segments  to  slide  on  them  so  as  to  fix  the  roller. 
Adapted  to  thin  shells,  it  has  been  proposed  to  emplojr^j 
paper  or  papier-mach^  fixed  mandrils,  or  rather  as  m^^ 
packing,  see  Jennen  s  patent,  28th  February,  1857 ;  but 
mandrils  for  tliin  shells  must  not  be  moveable,  and  the 
present  tendency  is  to  have  as  many  mandrils  as  rollers, 
and  never  move  the  roller  until  it  is  quite  worn  out. 

Roller  Polishing. — Sometimes  done  on  the  print- 
ing machine  for  slight  abrasions,  but  for  more  serious 
scratches,  in  a  separate  machine.  -Automatic  machines 
for  polishing  rollers  are  described  in  patents  to  Leako^M 
and  Beckett,  6th  November,  1867,  and  Higginbottom^^ 
and  Moore,  19th  February,  1868. 

Engraving  for  Calico  Printing. — This  art,  which 
has  been  carried  to  its  highest  perfection  in  England, 
does  not  admit  of  any  useful  written  description. 
The  printer  knows  what  kind  of  engraving  he  requires 
for  the  styles  he  is  working,  and  knows  also  when,  and 
sometimes  why,  the  engraving  is  unsuitable  ;  but  h 
is  not  expected  to  have  an  intimate  or  practical  know- 
ledge of  the  engraver's  business.  Some  printworks 
engrave  nearly  all  their  own  rollers,  possessing  a  co: 
petent  foreman  engraver,  with  a  staff  and  a  complete 
plant  of  engraving  machinery;  other  works  do  not 
engrave  at  all,  but  every  place  ought  to  liave  appli- 
ances to  permit  polishing,  deepening,  toucliing  up, 
and  repairs  of  rollers  in  work. 
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Boilers  were  at  first  engraved  by  hand;  the  design 
was  transferred  to  the  metal,  and  cut  out  by  steel 
gravers.  This  old  method  is  now  only  used  very 
exceptionally  for  large  scale  patterns,  as  some  shawl 
designs,  furnitures,  and  hangings. 

In  mill  engraving  the  design  is  cut  by  hand  upon 
a  small  cylinder  of  softened  steel ;  this  is  hardened, 
and  then  by  strong  pressure  against  another  cylinder 
of  softened  steel,  produces  the  design  in  relief ;  this 
second  cylinder  being  then  hardened,  serves  to  engrave 
the  copper  roller  by  pressure  in  what  is  called  the 
engraving  machine. 

Etching  by  nitric  acid,  long  practised  upon  copper 
plates,  was  only  largely  used  for  calico  printing  after 
the  invention  of  the  peatagraph  machine.  This 
machine  is  now  applied  to  many  more  styles  of  calico 
printing  than  at  first  seemed  possible.  The  process 
in  pentagraph  engraving  may  be  thus  described;  the 
outlines  of  the  design  to  be  engraved  are  transferred 
upon  transparent  papei%  and  by  means  of  light  passing 
through  a  lens  hi  to  a  dark  chrunber,  a  magnified 
image  of  them  is  thrown  upon  a  sheet  of  zinc;  in  the 
older  machines  the  imnge  was  magnified  precisely  five 
times;  in  the  newer  machines  the  image  may  be  from 
two  to  ten  times  as  large  as  the  sketch.  A  drawing 
is  then  made  upon  the  zinc  plate,  which  is  afterwards 
coloured  so  as  to  resemble  the  original  design,  and 
then  the  outlines  are  cut  into  the  zinc  deep  enough  to 
receive  the  point  of  a  tracing  tool.  The  copper  roller 
is  covered   with  a    uniform    thin   layer    of   varnish 
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capable  of  resisting  the  action  of  strong  nitric  acid; 
is  placed  in  the  pcntagmph  machine  upon  nicely 
jidjusted  supports,  and  the  diamond  pointed  tracers, 
which  may  number  from  t^selve  to  forty-eight,  are 
then  put  into  position.  The  zinc  plate  Wing  fix< 
the  engraver  passes  the  tracing  tool,  which  is  at  tl 
end  of  a  lever  connected  with  the  diamond  poinl 
over  all  the  outlines  of  the  design  ;  by  the  action  of 
treafUe  the  diamond  |x>ints  arc  lightly  premised  again; 
the  vammhed  rolk'r,  and  every  movement  of  the  lo! 
lever  passing  over  the  zinc  plate  is  reproduced  up 
each  one  of  the  diamond  points,  which  scratch  off 
the  varnish  and  very  slightly  abrade  the  metal  itself. 
The  levers  in  the  old  pentagraphs  are  made  lo  reduce 
exiictly  five  times  (whence  the  name  of  the  machine)  ; 
but  in  the  newer  make  of  machine  there  is  an  adjust- 
able arrangement,  by  which  any  diminution  from  two 
to  ten  times  less  may  be  obUiined.  The  filling  up  of 
the  outliiaes  is  done  afterwards  by  the  same  machine. 
The  copper  now  only  requires  etching,  which  is  doi 
by  turning  it  a  few  minutes  in  strong  nitric  acid. 

Further  details  upon  engraving  are  unnecessary  a| 
this  point,  and  I  will  only  add  some  references 
patented  processes. 

Pentagi-aphs  and  improvements  form  the  subject 
the  following  patents  to  Deverill,  dated  Slst  March,' 
1834;  to  Moulton,   22nd  May.    1860,  for  details 
caiTying   the  diamond ;    to   ^\^littam,   2nd   Octob< 
1860,  for  arrangements  by  which  steel  mills  may  b 
engraved,  so  that  suppose  there  was  a  five-coloured 
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design  of  whicli  one  coloiu'  required  mill  engraving,  it 
could  be  cnsraved  from  the  same  sketch  as  the  other 
four;  to  Moulton,  4th  April,  I8G2,  for  general  im- 
provements; to  Garside,  16th  August,  1862;  to 
Burgess.  11th  May,  1863;  to  Lonkc  and  Beckett, 
24th  February,  1866;  to  Leake  and  others,  10th 
April,  1866,  for  communicating  a  \'ibi'atory  movement 
to  the  diamond,  \sith  the  intention  of  producing  a  sort 
of  pin  bottom  to  the  engraving  to  enable  it  to  hold 
colour  better,  and  not  to  strip  hj  the  d<>ctor  ;  Moul- 
ton's  patent  for  effecting  ccrtjiin  movements  in  tlic 
tools,  1st  Februaiy,  1 868 ;  and  to  the  same  for 
reversing  the  action  of  the  tools,  1 7th  July,  1868  ; 
for  improved  combinations  of  machinery  to  give 
motion  to  the  tools  and  diamond  points,  to  Edmund- 
son,  2nd  October,  1869;  to  the  same,  20th  November, 
1869,  for  combination  of  engraving  by  means  of 
punches  and  peutagraph  ;  to  the  same  and  otliers  for 
giving  movement  tt>  tlie  diamond  points,  8th  April, 
1870;  to  Leake,  6th  May,  1870,  for  giving  a  vibratory 
or  wave  motion  to  the  roller  to  produce  an  engra%Tng 
better  calculated  to  hold  colour;  to  Leake  and  Larkin, 
3rd  June,  1870  ;  to  Edmundson,  12th  July,  1871;  to 
Clegg  for  punching  pins  or  figures  in  pentagraph 
work,  1st  May,  1873, 

Among  other  notes  I  find  the  etching  by  acid  for 
calico  printing  mentioned  in  Bradbuiy  s  patent,  Otli 
Januar}^,  1821.  A  method  of  ajiplying  electro-mag- 
nets is  claimed  by  Breittmayer,  7th  Februaiy,  1860. 
A  curious  method  is  described  by  Walli&  of  obtaining 
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an  engraving:  fluids  containing  emery  or  the  like  are 
used  for  writing  and  drawing  so  as  to  leave  lines  in 
relief,  which  are  then  pressed  on  soft  metal,  as  copper, 
to  produce  an  indentation,  25th  May,  1860.  Dalglish 
applies  photogi'aphy  to  transfer  the  design  to  the  die, 
24th  November,  1860.  Punching  machines  and  mill 
engraving  apparatus  mentioned  in  Lake  and  Shield's 
patent,  8th  March,  1861,  and  Leake  and  Larkin's  3rd 
June,  1870. 

Leese  has  a  patent,    24th  June,   1840,   for  fixin 
macintosh  at  the  bottom  of  deep  engravings  to  produ 
a  solid  print  or  give  a  good  supply  of  colour. 

Doctor  Blades. — The  doctor  is  probably  after  the 
roller  the  most  important  part  of  a  printing  machine, 
and  if  Bell  discovered  it  (as  he  is  the  first  to  mention 
it)  he  deserves  all  the  credit  which  has  been  given  to 
him  as  the  inventor  of  the  machine.      It  is  nothi 
but  a  simple  blade  of  metal,  which,  pressing  ag 
the  roller,  scrapes  off  the  excess  of  colour  and  leav 
it  only  in  the  engraved  parts;  but  its  management 
requires  so  much  tact  or  skill  tliat  the  whetting  and 
fixing  of  it  may  be  said  to  constitute  the  most  difficult 
and   important   part   of   the   business  of  a  machin^j 
printer.     Over  a  great  part  of  Eui'ope  it  goes  by  ii^H 
French  name  of  "racle"  or  scrapej,  and  the   printer 
who  has  charge  of  the  machine  is  usually  called  the 
"raclist,"  or  a  similar  name,  which  indicates  that  be  is 
skilled  in  the  use  of  the  doctor. ^^     The  doctor  blades 

•As  to  tht;  origin  of  the  imme  'Moctor,"  the  following  account  »m«>xig 
oihcni  ia  to  bv  hetuxl.     Several  metboiU  of  eletmiug  ike  roller  had  been  t 
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mostly  employed  axe  made  of  steel  of  various  thick- 
nesses, and  tempered  to  a  medium  degi-ee.  If  the 
metal  is  too  soft,  and  the  fault  of  English  doctors  is 
in  that  direction,  it  requires  too  frequent  whetting, 
and  the  edge  is  too  soon  injured  Ijy  impurities  in  tho 
colour*  If  the  metal  is  very  hard,  and  some  of  the 
Swiss  doctors  are  so  highly  tempei-ed  that  it  requires 
special  files  to  cut  them,  it  gives  much  labour  to  the 
printer  in  filing  and  whetting,  hut  the  doctors  work 
very  well  and  last  longer  than  a  soft  doctor.  The 
liarLluess  or  .softuews  of  ;i  doctor  can  be  ascertained  by 
a  file,  but  some  of  the  foreign  printers  wiU  nut  have  a 
doctor  which  can  be  beaten  down  by  striking  gently 
on  the  comer  with  a  hammer^  a  test  to  which  all 
English  doctors  yield.  Brass  doctors,  generally  called 
**composition  doctors,"  arc  used  for  colours  containing 
salts  or  acids  whicli  would  act  upon  st<iel,  they  are 
usually  softer  than  the  softest  steel  doctors,  and  the 
edge  soon  wears  off.  An  alloy  of  nickel,  called  silvcr- 
luckel,  is  also  employed  for  doctors;  it  is  intended  for 
use  with  colours  which  are  injuriously  affected  by 
either  iron  or  copper,  they  are  mostly  soft  and  do  not 
receive  a  keen  edge.  The  lint-doctor  i.s  so  culled 
because  it  intercepts  the  lint  fiom  the  calico  which 


by  the  early  experimenters  without  success ;  either  the  cle&nlng  was  tmpetfcct 
aud  the  cloth  was  streaked,  or  the  colour  was  dragged  out  of  the  engniving. 
Upon  one  occasion  some  new  appliauces  were  tried,  but  they  failed.  Aud  the 
priuter  looking  at  the  streaks  of  colour  on  the  roller  said  'Mf  you  can't  doctor 
that  the  thing  is  no  good."  One  of  the  parties  concerned,  moved  by  a  happy 
iiupuljie,  took  up  a  dinner  knife  lying  on  the  bench  and  held  the  hla4le  to  the 
roller  revolting  in  the  colour,  saw  at  onc«  tho  efiect,  and  cried  **  li  i»  dodortd 
note:  this  u  the  doctor." 
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is  taken  off  by  the  moisture  of  the  roller;  if  the 
has  been  well  shorn  there  should  be  little  or  none  of  this 
lint,  which  is  very  annoying  when  it  gets  into  the 
colour.  The  lint-doctor  is  useful  in  many  styles  by 
taking  colour  from  the  plane  parts  of  the  roller  which 
have  been  given  off  from  what  the  cloth  received  in 
a  preceding  nip.  It  may  often  be  dispensed  with, 
for  many  injuries  to  tlie  eugi'aving  come  from  the  lint- 
doctor  if  it  is  not  well  set,  and  kept  clean  and  in  good 
order. 

Some  of  the  attempts  to  introduce  other  kinds  of 
doctors  and  apparatus  for  whetting  may  be  referred 
to.  A  cylindiical  doctor  or  plain  roller  placed  above 
and  in  contact  with  the  engraved  roller  so  that  the 
line  of  contact  of  the  two  rollers  should  be  colour-tight 
was  patented  by  Maudslay,  14th  March,  1808.  In 
Mcintosh  8  patent,  8th  May,  1845,  india-rubber  doc- 
tors are  proposed.  For  whetting  doctors,  Nasmyth 
and  Barton  patented,  19th  September,  1850,  circular 
whetstones,  two  or  more  revolving  and  acting  on  both 
sides  of  the  doctor  at  once,  and  regulated  so  as  to  give 
the  requisite  bevel.  For  sharpening  and  setting 
doctors,  Sington  lias  a  patent,  13th  September,  1853, 
for  a  travelling  carriage  with  a  cutting  tool  passing 
over  the  doctor.  These  and  other  contrivances  have 
been  only  partially  successful;  some  labour  in  filing  is 
saved,  but  the  whetting  is  always  finished  by  hand. 
Heinemann,  30th  May,  1857,  proposed  doctors  of 
glass,  also  metallic  doctors  coated  with  gold  and 
platinum.     Doctors  made  of  horn  or  preparations  of 
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horn  are  claimed  by  Wappenstcin,  3rcl  November, 
1857.  Napier  proposed  a  wiping  roller  aa  a  substi- 
tute for  doctors,  16tli  November,  1867,  it  was  com- 
posed of  india-rubber  covered  ^nth  leather;  said  to  be 
useful  for  such  patterns  as  have  longitudinal  bars  into 
which  the  doctor  blade  dips. 

Upon  Printers*  Blankets  and  Back  Greys. — In 
block  printing  nothing  better  was  known  to  lay  the 
piece  upon  than  a  thick  woollen  cloth,  which  received 
the  name  of  blanket,  the  machine  printers  employed 
the  same  kind  of  blankot  made  longer  and  endless  for 
cylinder  printing,  and  up  to  the  yciU*  1840,  when  Leese 
invented  the  macintosh  blanket,  nothing  else  was  in  use. 
The  woollen  blanket  is  still  extensively  employed,  it 
is  a  very  strong  and  thick  woollen  fabric,  varying  in 
fineness  according  to  the  style  of  printing,  tlie  finer 
qualities  resembling  in  texture  good  broadcloth.  The 
long  blanket  may  be  50  yards  in  length,  and  is  a 
costly  and  very  perishable  part  of  ihe  printing 
machine.  There  are  instances  of  twenty  or  thirty 
thousand  pieces  having  been  printed  with  one  blanket 
but  this  is  exceptional.  Dalton  states  that  in  many 
works  the  cost  of  blankets  is  estimated  at  £150  per 
machine  per  annum  (including  lapping).* 

The  macintosh  blanket  is  composed  of  pieces  of 
fine  calico  cemented  together  by  solution  of  india^ 
rubber.  It  is  usual  to  have  four  or  five  thicknesses  of 
calico  in  good  macintowli  blankets.  They  have  not 
exactly  the  same  properties  aa  woollen  blankets, 
*Jour.  Soo.  Arts,  L,  p.  400. 
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although  they  are  able  to  substitute  them  in  the 
majority  of  cases,  and  are  perhaps  preferable  in  som< 
styles,  as  in  fine  and  shallow  engravings.  For  miissivc^ 
objects  the  woollen  bliinket  is  to  be  prefen'ed,  and  in 
all  cases  where  it  is  desired  to  transfer  as  much  colour 
as  possible  from  the  engniving  to  the  cloth. 

Cotton  blankets  have  been  made  and  applied;  the^ 
are  as  thick  as  the  woollen  blanket,  but  of  less  close  tex- 
ture.    I  have  had  no  experience  in  their  use.     They  arc^ 
of  American  introduction,  and  are  said  to  have  been 
successfully  employed  in  American  printworks,  and 
to  be  even  more  durable  than  either  woollen  or  ma( 
intosh.     (Sec  Baker's  patents.) 

It  would  seem  that  in  183G  the  practice  of  mm 
a  grey  piece  between  the  blanket  and  the  white  was 
a  novelty,  for  it  was   patented  by  Preston  in   tha 
year,    the   expressed   object   being   that   of  using 
shorter  blanket. 

A  patent  for  dispensing  with  the  blanket  altogether 
was  taken  out  by  Cockcroft,  28th  December,  1854, 
The  grey  piece  is  used  as  a  substitute,  and  made 
■pass  two  or  three  times  through  the  machine.  Jones! 
grey  tackle  is  patented  19th  AprU,  1855,  and  is  fc 
improvements  in  keeping  the  greys  at  a  constant  ten- 
sion by  weighted  rollers  moving  in  sliding  blocks  h] 
which  the  slack  coidd  be  taken  up;  the  returning 
the  back-grey  twice  is  mentioned. 

This  idea  of  working  with  greys  has  been  a  good' 
deal  carried  out,  but  not  with  very  conspicuous  ad- 
vantages; the  greys  coat  nothing,  and  theoretically 
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none  the  worse  for  being  used,  but  in  pouit  of  fact 
they  get  a  certain  regular  amount  of  injury  and  depre- 
ciation in  value  by  tears  and  stains.  On  an  extensive 
works  the  stock  of  greys  floating  about  the  machine- 
room  becomes  seriously  large;  they  ought  to  be  singed 
befoi'G  using,  and  tliat  being  done  dry  is  an  element 
of  danger,  and  the  printing  machine  does  not  run  so 
uninterruptedly  as  with  blaukets. 

Blankets,  whether  macintosh  or  woollen,  become  in- 
crusted  with  colour  at  the  edges,  this  must  be  removed 
from  time  to  time  by  washing,  unless  a  constant 
washing  apparatus  is  in  connection  with  the  machine, 
Dalglish  patented  a  blanket -washing  apparatus,  7th 
May,  1850,  consisting  of  a  squirt  pipe,  brushes,  and 
a  scraper,  with  a  revolving  sponge  to  absorb  the 
moisture.  Henley  proposed  to  pass  the  blankets 
between  rollers  revohnng  in  water,  19th  April,  1855. 
These  attached  washing  arrangements  are  very  little 
used  in  ordinaiy  work,  and  would  seem  to  be  only 
necessary  in  printing  many -coloured  patterns  with. 
steam  colours,  and  especially  in  printing  delaines  and 
woollens,  where  the  engraving  is  required  to  be  very 
strong,  and  where  much  colour  gets  on  to  the  blanket. 
Of  proposed  varieties  of  blankets,  the  following  may 
be  mentioned.  Wilsons  patent,  14th  September, 
1853,  is  for  an  endless  web  of  calico  with  provision 
for  sti-etching  it,  tightening  it,  and  dr}'ing  it.  A 
compound  fabric  made  of  calico  or  linen  and  paper 
cemented  together  by  dis.solvcd  in^ba-rubber  is  patented 
by  Green  and  Cockcroft,    10th   October,    1862,    the 
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paper  to  be  on  the  outside.  Baker's  patents  f 
cotton  blankets,  and  for  uniting  the  ends  so  as  to 
form  an  endless  web,  are  dated  28th  June,  1867,  and 
27th  December,  1807.  Delegue  describes  a  printing 
blanket  woven  by  "a  satin  tweel  mount,"  with  silk  or 
cotton  warp  and  woollen  weft;  one  side  said  to  be  as 
smooth  as  paper,  and  the  whole  very  elastic.  A  com- 
bination of  an  india-rubber  roughened  surface  with 
woven  fabrics  was  patented  by  Moseley,  29th  Novem- 
ber, 1869.  To  get  a  blanket  at  once  absorbant  and 
waterproof.  Walker  proposed  to  cover  calico  with  a 
composition  of  powdered  cork  and  dissolved  india- 
rul)ber,  and  later  on  a  cement  of  india-rubber  and 
powdered  leather  was  patented  by  Lein,  4th  December, 
1869,  and  29th  April,  1871.  With  reference  to 
back-greys,  Chadwick's  patent,  20th  July,  1858, 
and  Tomlinsou's,  6th  March,  1867,  may  be  eon-^J 
suited.  ^^ 

Upon  Lapping, — The  bowl  of  the  printing  machine 
is  lapped  round  with  some  kind  of  cloth,  hence  called 
lapping,  wliich,  in  conjunction  with  the  blanket  and 
grey,  form  the  printing  bed  of  the  machine.  The 
usual  lappirg  is  a  cluth  made  with  woollen  weft  and 
linen  warp,  it  is  of  several  degrees  of  fineness  accord- 
ing to  the  styles  for  which  it  is  required,  but  in  all 
cases  must  be  made  of  the  best  materials,  for  it  has 
to  resist  not  only  enormous  pressure,  but  also  a  pulling 
and  grinding  motion  which  speedily  destroys  inferior 
qualities. 

India-rubber  coated  lapping  is  mentioned  in  Fergu- 
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son  and  Clark's  patent,  14th  September,  1844;  lapping 
coated  with  guttu-percha  is  patented  by  Dalton,  Ist 
May,  1849.  Lapping  composed  of  felt  cemented  to 
calico  by  means  of  india-rubber  is  patented  by  Godfrey, 
12th  October,  1852.  Kays  patent,  of  2nd  September, 
1854j  is  for  coating  a  fabric  of  linen  warp  and  cotton 
weft  on  one  aide  with  india-rubber.  It  is  mentioned 
that  in  the  working  of  the  machine,  or  in  the  winding 
on,  the  cement  permeates  the  whole  cloth,  forming  a 
solid  mass.  The  use  of  these  variously  coated  lappings 
has  not  become  so  general  as  might  have  been 
expected;  some  of  their  valuable  properties  are  coun- 
teracted by  their  losing  ehtsticity,  and  by  peculiar 
and  ill  understood  changes  which  india-rubber  under- 
goes when  submitted  to  movement  and  warmth,  which 
injures  the  lapping.  For  some  styles,  and  in  some 
places,  Kay's  lappiag  has  answered  perfectly,  and  was 
looked  upon  as  a  most  valuable  boon  to  the  printer, 
who  could  run  several  days  without  stopping  to 
change  and  repair  lapping,  whereas,  with  some  kinds 
of  lapping,  the  printer  is  harassed  with  it  moving, 
slipping,  or  breaking  out  several  times  in  a  day's 
work.  A  great  deal  of  the  durability  of  a  given 
quality  of  lapping  depends  upon  the  skill  of  the 
printer,  which  is  shewn  in  this  point  nearly  as  much 
as  in  the  doctor,  and  nothing  but  natural  tact,  guided 
by  experience,  will  teach  him  how  much  lapping  he 
must  put  on  for  certain  styles,  and  how  soon  he  must 
change  it.  Dnltun  proposL'd  and  carried  out  the  idea 
of  covering  the  bowl  of  the  machine  with  a  lixed  layer 


120 


CALICO  PniNTINO  AND  DYEING, 


of  gutta-percha,*  and  declared  it  to  be  a  success, 
resulting  in  a  saving  of  £100  per  annum  in  blankets 
and  lapping  for  each  machine,  and,  moreover,  that 
with  the  gutta-percha  bowl  no  allowance  is  required 
in  the  engraving.  But  the  inconveniences  of  a 
fixed  coating  on  the  bowl,  or  those  lappings  which 
are  slipped  over  the  bowl  and  require  the  side  of  the 
machine  taking  out,  are  practically  so  great  that  they  ^d 
have  only  a  veiy  limited  appUcation.  No  amount  of" 
care  will  prevent  accidents  to  lapping;  a  bit  of  liard 
matter  falling  between  the  blanket  and  bowl,  or 
similar  accident,  spoils  the  lapping,  but  one  or  two 
folds  ui*e  easily  removed,  and  the  printing  continued; 
but  if  a  fixed  coating  or  a  sack  lapping  is  injured,  it 
must  generally  ('omc  oft'  with  a  great  loss  of  time  and 
lal)our  in  taking  do^ii  the  machine.  Dunlop*s  patent, 
8t]i  June,  1858,  is  for  casting  a  coat  of  vulcanized 
india-rubber  in  a  mould  round  the  bowl,  if  for  elastic, 
rubber,  the  bowl  nmst  be  of  brass,  or  have  a  brass 
surface.  This  invention  has  l>ecn  of  the  greatest  use 
in  other  departments  of  printing  and  dyeing,  but  very 
little  applied  to  printing  machines.  Baker  proposes 
to  do  away  with  a  fixed  lapping  on  the  bowl,  and 
substitute  an  endless  travelling  lajjping,  going  like  a< 
blanket,  antl  shews  means  of  joining  the  ends  Avithout 
making  a  ridgo,  patented  29th  June,  1861;  this  may 
be  looked  upon  as  an  additional  blanket.  Kay's 
patent,  4th  December,  1862,  concerns  the  application 
of  endless  webs  coated  with  intba-ruVjber,  and  strencrth- 
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ened  with  additional  layers  of  calico  or  linen.  Lavater 
and  Kershaw's  patent,  20th  October,  1865j  is  for 
producing  a  seamless  fabric  by  winding  on  tubes  of 
vulcanized  india-rubber  covered  with  a  knitted  or 
woven  cloth  in  a  spii'id  mnuner  round  the  bowl.  A 
^^bowl  covered  with  vulcanized  india-rubber  is  mcuiioued 
^Pd  Andrew  and  Clarkson's  patent,  Gth  July,  18G7. 
I  Back-Tenting  ApplianccB. — The  liack-tenter  is  the 
I  operative  who  stands  at  the  luick  of  the  machine,  and 
attends  principally  to  the  feeding  of  the  wliite  calico 
into  the  machine.  The  principal  points  to  be  attended 
to  are  the  removal  of  sciimps  and  double  edges,  an 
even  tension  of  the  cloth,  and  keeping  it  at  a  regular 
distance  from  the  edge  of  the  blanket  or  lapping. 
Veiy  much  depends  upon  the  back-tenter;  he  can 
■scarcely  put  his  hands  down  for  a  moment  \\ithout 
something  going  wrong;  he  has  generally  no  mechan- 
ical assistance  but  bnrs  imd  scrimp  rollers  and  a 
variable  brake-weight  to  jiUt  a  di'ag  on  the  roll  oi 
cloth,  and  has  to  regulate  the  tightness  of  the  cloth  by 
his  sense  of  touch.  By  the  modern  methods  of 
bleaching,  shearing,  and  winding-on,  the  cloth  is  so 
much  pulled  in  the  direction  of  its  length  that  it  goes 
to  the  printing  machine  with  very  Utile  elasticity; 
but  still  the  irregularities  are  such  that  unless  it  is 
held  veiy  tight  it  is  impossible  to  print  closely  fitting 
patterns.  After  going  into  the  machine  the  cloth 
is  stretched  between  the  first  and  second  rollers  to  an 
amount  depending  principally  on  the  degree  of  tension 
upon  it  when  it  is  fed;  formerly,  when  washing  was 
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done  by  dash-wheels  and  the  cloth  not  pulled  bo  much 
in  bleaching*  there  was  a  perceptible  stretch  between 
the  Bxond  and  third  and  even  up  to  the  fourth  roller, 
accompitnied  naturally  by  a  corresponding  contraction 
in  the  width.  There  was  and  is  no  means  of  pre- 
venting this  entirely,  and  the  difficulty  was  met  by 
what  was  called  an  allowance  in  the  engraving,  the 
rollers  increasing  slightly  in  circumference,  and  the 
sketch  of  the  design  slightly  narrowed  after  the  fii-st 
roller.  At  the  present  day  there  is  seldom  any 
allowance  required  for  more  than  the  first  nip,  and  by 
the  use  of  a  drag- roller  this  also  may,  in  most  cases^ 
be  avoided. 

Of  the  inventions  which  bear  upon  the  supply  of 
the  cloth  to  the  machine  the  following  may  be 
mentioned  :  A  brake,  which  preases  constantly  on  the 
cloth-run,  and  opposes  a  resistance  independent  of  the^_ 
changeable  and  diminishing  size  of  the  roll,  patented  ^B 
by  Bourlier,  29th  December,  1842.  It  is  evident  that 
when  the  roll  is  large  the  leverage  of  the  mac  bine 
pulling  is  greater  than  when  it  is  small,  and  greater 
brake  power  is  required  to  keep  it  tight ;  the  only 
proper  regulating  brake  would  be  one  bearing  upon 
the  cloth  itself,  and  diminishing  in  power  exactly  as  the 
power  of  traction  decreased.  A  mechanical  tenter,  for 
stretching  and  smoothing,  was  patented  by  McDonald 
and  Mcintosh,  8th  November,  1854.  The  stretching 
is  done  on  puilies  on  the  same  centre,  but  their  axes 
set  obliquely;  the  edges  of  the  cloth  are  caught  by 
these  puilies  when  at  their  naiTowest  position  and 
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lelivered  at  their  widest,  a  aimCar  idea  to  Denison's 
stretching  machine.  Kay,  18th  April,  1855,  has  a 
patent  for  cleaning  and  stretching  cloth  before  print- 
ing bj  means  of  a  box  containing  helical  scroll  rollers 
atUiched  to  the  printing  machine,  which  spreads  it  out 
and  cleans  it  from  adhering  matters.  The  atnHching 
bars  are  usually  made  with  a  square  section.  Rams- 
bottom  proposes  to  make  them  round  and  so  fixed 
that  when  worn  they  can  be  turned,  9th  May,  1859. 
For  stretching  and  extending  cloth  which  has  to  be 
printed  a  second  time,  there  is  a  patent  to  Green  and 
Laycot'k,  7th  Felnuary,  18G7,  which  describes  the 
cloth  as  being  stretched  on  a  muslin  stenting  frame, 
which  is  adapted  to  the  printing  machine  by  providing 
two  endless  bands  carrying  pins  and  delivering  the 
cloth  right  into  the  machine.  There  is  also  an  eccen- 
tric roller  under  the  control  of  the  printer  by  which 
the  ch:>tii  can  be  depressed  in  places  where  it  seems  to 
require  it.  It  is  remarked  that  great  care  is  required 
in  feeding  the  cloth  into  the  machine  square.  It  may 
be  observed  with  regard  to  this  lai-t  point  that  cloth 
out  of  square,  which  is  done  by  carelessness  in  bleach- 
ing, cannot  possibly  be  rectified  by  the  back-tenter. 

General  RemarkB  upon  the  Printing  Machine. — 
Machines  are  still  in  work  printing  up  to  three  colours 
which  were  made  in  the  earlier  part  of  the  present 
century.  They  differ  chiefly  from  modem  machines 
in  the  traverse  motion  which  is  driven  from  the 
blanket  roller  by  the  crank  lever,  in  the  head-stocks 
having  but  little  play,  and  the  bowl  being  raised  by  a 
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link  and  lever  motion  every  time  the  rollers  are 
changed.  The  French  and  German  printing  machines 
differ  only  in  some  points  of  detail  from  the  English ; 
when  not  driven  by  a  separate  engine  they  are  mostly 
driven  by  straps  and  not  by  cogc;ed  gearing,  and  start 
and  stop  smoothly.  The  bowls  are  intended  for 
raising  from  the  rollers,  and  often  at  meal  times  the 
rollers  are  left  slowly  running  in  the  colour  so  that 
cleaning  up  of  the  rollers  is  not  required  before  start- 
ing again.  There  ai'e  usually  connections  from  the 
head-stocks  of  the  back  rollers  to  the  front  of  the 
machine,  so  that  the  printer  can  raise  or  drop  the 
rollers  or  move  them  later.iUy  without  leaving  his 
place.  For  detiiiled  tlrawiugs  of  a  French  eight- 
colour  printing  machine  recently  erected  by  Tulpin, 
reference  may  be  made  to  the  Bulletin  of  the  Industrial 
Society  of  Rouen,  1874,  part  ii. 

Machines  have  been  made  to  work  twenty  coloui-s 
at  once;  there  is  one  working  at  the  establishment  of 
Messrs.  D.  Lee  and  Co.,  Castleton.  I  saw  sixteen 
colours  printed  by  it.  Tliis  finii  have  also  several 
sixteen-colom-  machines. 

The  use  of  independent  engines  for  diiving  printing 
machines  dates  about  twenty  yeais  back.  This  system 
of  driving  has  many  advantages,  and  though  small 
engines  are  great  consumers  of  steam  and  otherwise 
expensive,  yet  this  is  uuc  of  their  applications  where 
the  benefits  overbalance  the  defects.  The  use  of  the 
three-speed  gearing  is,  however,  very  general  notwith- 
standing its  heavy  clumsiness  and  the  rough  jerks 
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■with  which  it  starts  the  machine.  Friction  gearing 
waa  devised  to  overcome  this  latter  defect,  and  various 
modifications  have  been  proposed  and  are  in  use,  but 
they  cannot  be  said  to  meet  the  difficulties  in  a  per- 
fectly satisfactory  way. 

Drying  after  printing  was  formerly  accomplished 
by  causing  the  piece  to  traverse  a  long,  low  chamber 
heated  by  means  of  stoves,  some  of  these  so-called  hot 
flues  are  still  in  existence,  and  preferred  for  certain 
styles.  The  usual  method  of  drying  in  England  is  by 
means  of  cast-iron  steam  chests  exposing  a  surface  to 
the  piece  of  about  6  square  feet;  forty  to  seventy  of 
these  are  fitted  upon  a  frame  and  the  cloth  passes  as 
close  as  possible  to  them.  The  continental  machines 
are  mostly  fitted  up  with  riveted  wrought-iron  chests 
of  much  larger  surface,. being  up  to  8  or  10  feet 
long,  and  the  depth  from  face  to  back  not  much  more 
than  an  inch,  they  are  much  lighter  than  the  cast-iron 
chests,  can  be  made  curvilinear,  and  are  much  prefer- 
able though  perhaps  more  costly.  The  use  of  hot  air 
driven  by  fans  and  blowers  has  been  a  good  deal 
tried,  but  not  with  good  results,  it  is  too  slow.  The 
addition  of  one  or  more  revolving  steam  drums  to  the 
iron  steam  chests  has  been  frequently  made  where  the 
drying  power  for  heavy  styles  was  deficient,  but  it 
is  not  a  good  method  of  drying  either  mordants  or 
colours,  which  should  never  be  heated  to  so  high  a 
temperature  as  212"  F. 

In  the  following  pages  some  particulars  are  given 
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of  the  printiug  of  materials  to  which  the  ordinary 
calico  printing  machine  is  not  applicable. 


Printing  of  Heavy  Goods,  Felts,  Woollens, 
Carpets,  etc. — Tliese  are  printed  by  block  or  surface 
roller;  requiring  a  large  quantity  of  colour,  ordinary 
engraving  cannot  be  applied  with  succes^s.  The  print- 
ing of  velvet  pile  table  covers  by  hand  blocks  is 
cariied  to  a  great  degree  of  excellence  in  Austria,  but 
in  carpet  and  felt  printing  by  machinery,  the  English 
manufacturers  are  unrivalled.  Burch'a  patents  cover 
nearly  the  whole  ground  of  this  branch  of  industry, 
and  they  can  only  be  understood  by  referring  to  the 
drawings  accompanying  them.  For  references  I  give 
the  following: — Burchs  patent,  14th  June,  1849,  in- 
cludes a  large  bowl  or  roller,  on  which  the  piece  to  be 
printed  is  placed,  the  whole  piece  at  once,  and  the 
surface  rollers  or  blocks  brought  to  bear  against  it. 
Wood's  patent,  30th  May,  1848,  is  for  a  travelling 
roller  and  colour  furnisher  so  arranged  that  they 
travel  back,  and  the  printinp^  surfaces  fall  again  on  i 
the  same  places.  Eurch  s  patent,  28th  September,  ^M 
1850,  includes  block  printing  reversed,  that  is,  the 
fabric  travels  against  the  under  surface  of  the  table 
instead  of  over  it,  and  the  block  charged  with  colour 
rises  to  the  cloth.  In  J\Ial2ard  and  Dulac's  patent,  j 
the  stuflF  is  held  on  the  table  by  a  waxed  cloth,  there  ^M 
is  a  travelling  printing  apparatus,  and  the  whole  table 
lifts  up  against  the  blocks.     See  also  Ronald  s  patent, 
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11th  December,  1862,  and  Hughes  (from  Kien  of 
Lyons),  9th  January,  1863.  In  Tingey'a  patent,  29th 
August,  1863,  instead  of  priutmg  the  carpet  damp 
and  steaming  it  dry,  it  is  directed  to  print  it  dry  and 
steam  it  wet  Bui'ch's  patent,  8th  September,  1863, 
includes  the  following  points  and  changes  which  are 
of  interest;  mordanting  the  material  previous  to 
spinning  or  weaving;  damping  carpets  for  printing  by 
roUing  wet  clotlis  on  them;  paddiug  in  thin  gum 
or  atareh  to  prevent  colours  from  running  while 
steaming ;  drying  the  backs  of  carpets  so  as  to  prevent 
the  damp  steam  driving  the  colours  to  the  back  of  the 
carpet;  steaming  the  colours  before  they  are  quite  dry, 
and  washing  after  steaming  before  the  colours  have 
dried.  For  printing  floorcloths,  carpets,  &c,,  refer  to 
Howlett's  patent,  24th  November,  1863.  Wilkinson 
in  his  patent  25th  April,  1865,  includes  piinting  felted 
cloth  by  engraved  rollers  instead  of  blocks,  and  in  a 
subsequent  patent,  5th  May,  1868,  has  a  modification 
of  the  same  process  adnpted  to  loop  or  terry  carpets; 
the  same  patentee,  31st  August,  1868,  claims  appara- 
tus for  continuous  printing  by  fixed  rollers  on  a 
horizontal  table,  the  carpet  being  carried  by  an  endless 
blanket  and  secured  from  changing  its  position  by 
pins,  so  that  it  may  return  to  receive  a  second  impres- 
sion. Hull  and  Hibbert's  patent,  19th  July.  1870,  is 
for  printing  floorcloth  (oilcloth)  by  rollers  travelling 
in  a  frame  over  the  cloth.  Carr  and  others  claim  to 
obtain  superior  results  by  a  modification  of  the  surface 
roller  printing  machine,  3rd  March,  1871, 
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For  printing  on  woollen  cloth  previous  to  fulling  for 
imitation  of  fancy  patterns,  see  Abel  (from  Grison), 
7th  September,  1871. 

Pile  GoodB. — In  Wilson's  patent,  22nd  October/ 
1852,  the  pile  of  velvets  intended  for  printing  is  laid 
even  and  smooth  by  brushing,  then  calendered  and 
weak  solution  of  gum  dragon  (tragacanth)  applied, 
which  holds  down  the  pile  diuing  printing. 

For  tipping  pile  j^oods  with  colour,  lacquer,  varnish, 
resists,  &c.,  Norton's  patent,  22nd  December,  1868, 
claims  the  use  of  circular  brushes,  and  would  seem  to 
effect  a  species  of  padding.  See  also  Worral  s  pateni 
3rd  December,  1873,  and  Worral  and  Lawi*ence,  8th 
June,  18G1,  and  fiu-ther  Worral's  patent,  1874,  N< 
1294. 

Printing  of  Unwoven  Goods,  Tarns,  Warps^ 
Hanks,  &c. — Although  tliis  branch  of  printing  is 
somewhat  remote  fi^om  actual  calico  printing,  and  doci 
not  aim  at  the  production  of  ordinary  designs  upon 
the  wo^*eu  stuff,  which  is  the  end  of  calico  printing^, 
it  is  still  of  sufficient  interest  and  importance  for 
brief  notice.  In  silk  piinting  some  beautiful  effecl 
are  obtained  by  first  printing  the  pattern  on  ihi 
the  warp,  and  weaving  an  undyed  weft;  in  cotton 
printing  the  effects  aimed  at  are  generally  of  the 
check  species,  or  simply  mixtures.  It  ia  e\'ident  thati 
the  great  point  in  this  kind  of  printing  is  to  so  fix 
the  threads  that  they  may  retain  their  respective 
positions  with  some  degree  of  stability  and  exactness 
in  the  processes  wliich  follow  the  printing  and  precede 
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the  weaving.  In  the  ease  of  the  expensive  silk  goods, 
where  bouquets,  etc.,  are  represented^  and  where  many 
colours  are  in  the  composition  of  the  design,  the  effect 
could  not  be  obtained  without  weaving  tabs  into 
the  wurp  at  certain  intervals,  which  tabs  may  or  may 
not  be  di*awu  out  previous  to  the  final  weaving. 

Woodcroft's  patent  of  3 1st  March,  1827,  seems  to 
have  been  the  first  which  enabled  the  yarn  printer 
and  we^aver  together  to  produce  somethiug  like  calico 
printing  effects.  The  yarns  were  printed  from  liuums 
Ixtliind  the  printing  machine,  pnssing  through  reeds 
and  under  the  printing  roller,  partially  drying  and 
separating  the  tlireads  by  a  reed,  then  finally  diying 
and  winding  on  a  beam.  At  this  date  there  was  an 
excise  duty  of  threepence  halfpenny  per  square  yai'd 
upon  all  cahco  prints,  which  in  the  last  year  of  its  im- 
position (1830)  returned  the  sum  of  £1,897,265.  7s.  Id., 
or  as  Mr.  Potter  estimates,  an  average  of  nearly  five 
shilHngs  per  piece.  ^^  The  excise  officers  sought  to 
include  Woodcroft  a  printed  yams  when  woven  into 
cloth  amongst  ciilico  prints,  and  claimed  the  duty  upon 
them.  It  is  believfd  Uiat  the  proceedings  in  this  case 
drew  the  attention  of  high  authorities  to  the  impolicy 
and  onerous  nature  of  this  heavy  tax  imposed  upon 
prints,  and  led  to  its  repeal  in  the  year  1830.  The 
following  selection  from  the  patents  will  shew  what 
has  been  done  of  late  years  in  connection  with  this 
kind  of  printing. 

•  Potter  on  Copyright  of  Designs. 
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Sprinkling  colours  on  yarn  by  cylindrical  revolving 
brushes,  patented  by  Scbischkar,  1 8tli  December, 
1852. 

Divided  cylinders  for  long  designs  instead  of  un- 
wieldy cylinders  of  a  ciixuniferoncc  of  18  to  20  feet, 
printing  by  table  and  blocks.  With  reference  to 
steaming  of  yarns  (see  Steaming),  Widnell's  patent, 
16 til  June,  1860,  may  be  consulted. 

The  application  of  machinery  to  warp  printing' 
instead  of  printing  by  hand  is  claimed  by  Henry, 
22nd  November,  1860. 

The  use  of  vulcanized  india-rubber  bowls  for  yarn 
or  thread  printing,  and  rollers  of  the  same  substanc 
patented  by  Hendei'son,  24th  January,  1861. 

The  modifications  of  Whytock's  yarn  printing  appa 
ratus  are  numerous.     See  Heudei-son's  patent,  24th 
January,  1861,  for  additions  to  the  travelling  colour 
carriage  to  prevent  ridges  from  excess  of  colour  being^M 
laid  upon  the  yam ;  also  Crossley's,  28th  September," 
1850,  and  Bright  and  Mills,  25tli  September,  1861. 

For  warp  printing,  Bai-clay's  patent,  4th  October,^ 
1862,  contains  suggestions  for  washing  the  blanketjH 
and  for  drying  the  yams  over  jets  of  gas.     For  the 
preparation  or  beaming  of  yams  for  printing,  consult 
Trintram's  patent,  21st  Octo1)er,  1862. 

In  the  patents  of  Ripley  and  Vigoureux  for  printin 
slivers  of  wool  or  other  fiibrics,  the  object  is  to  obtain 
uniformly  coloured  effects,  which  it  is  stated  has  not 
been  attained  by  simply  dyemg,  29th  April,  1863, 
and  26th  Jajiuary,  1865,     For  combining  the  gill  box 
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with  the  printing  machine  see  the  same,  10th  Apiilj 
1863. 

To  avoid  the  use  of  bands  in  warp  printing  and  to 
keep  the  threads  in  their  proper  placcF*,  the  warp  is 
printed  on  a  bed  of  calico  or  other  fabric  to  which 
it  adheres,  and  which  delivers  the  warp  direct  into 
the  loom.  At  the  moment  of  entering  the  loom  the 
threads  are  detached  by  a  blade  or  stripper.  Sec 
patents  to  Brooman,  from  Vigoureux,  29th  June, 
1865,  and  11th  August,  1865. 

For  improvements  in  ^vinding  on  the  yam  upon  the 
cylinder  to  be  printed  by  "V^Tiji^ock's  machuie,  see 
Stringer  and  Birch,  22nd  Januaiy,  1866. 

Securing  the  tlireads  in  skein  printing  by  inter- 
lacing ^vith  warp  threads,  patented  by  Johnson,  from 
Aubry,  19tli  March,  1867. 

For  printing  yarns  whilst  being  spun  or  during  "the 
reeling  process,  see  Hanson's  patent,  23rd  March, 
1867,  and  Ripley,  18th  April,  1867. 

Hank  printing  on  both  sides  and  with  several 
colom"si3  described  in  Wood's  patent,  2nd  July,  1867. 
There  are  as  many  boxes  and  furnishers  as  coloui's, 
and  mechanical  arrangements  for  securing  the  longi- 
tudinal printing  rib  receiving  its  right  colour. 

Improvements  in  warp  printing  and  yam  printing 
arc  also  patented  by  Stewart,  29th  August,  1867,  and 
Dickens  and  Heyw^ood,  21st  September,  1867. 

For  printing  two  or  more  colours  upon  hanks  or 
yams  at  the  same  time^  Andrew  and  MTiittaker's 
patent,  13th  November,  1867,  describes  an  arrange- 
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ment  of  rollers  of  wMch  the  ribs  are  of  different 
heights,  the  higher  ribs  of  the  one  roller  corresponding 
with  the  lower  ribs  of  another  roller,  so  that  by  using 
two  colour  boxes  two  colours  can  be  piinted. 

Spool  printing  improvements  are  claimed  by 
Dimock,  3rd  May,  1870. 

Turner's  patent,  1st  September,  1870,  is  for  im- 
provements in  printing  yams  fixed  upon  a  large 
cylinder. 


UPON  COLOUR  mxim,  or  preparing 

COLOURS  FOR  PRINTING. 


The  word  "colour"  as  employed  in  the  colour  making 
room  or  printing  room  of  a  printworks,  signifies  the 
thickened  fluid  material  used  for  printing.  The  so- 
called  colour  very  frequently  contains  no  colouring 
matter,  it  may  be  simply  the  mordnnt  or  basis  of  a 
colour  to  be  afterwards  applied,  or  even  a  dischaige  or 
resist  to  produce  white;  but  the  word  is  in  general 
use  and  its  meaning  well  understood,  whi^-h  is  sufficient 
justification  for  its  appearance  in  this  work  with  ita 
somewhat  extended  technical  meaning. 

The  mechanical  operations  of  colour  mixing  consist 
mainly  of  boiling  and  straining  the  colour.  These 
two  points  treated  of,  I  proceed  to  treat  of  tliicken- 
ings  and  mordants,  a  general  knowledge  of  their  pro- 
perties being  considered  necessiiry  to  a  proper  under- 
standing of  the  processes  which  immediately  succeed 
printing.  The  consideration  of  particular  colours  is 
postponed  until  after  the  general  course  of  calico 
printing  has  been  concluded. 

Boiling  of  Colours. — Most  colouring  matters  and 
mordants  ai'C   supplied   to  the  colour  mixer  in  the 
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liquid  state,  or  are  dissolved  before  using,  and  con- 
sequently require  mixing  and  blending  vritli  some 
vehicle  of  a  suitable  consistency  for  printing,  and  this 
is  usually  performed  by  heat.  The  boiling  vessels 
were  formerly  simple  copper  pans  placed  over  naked 
fires;  to  avoid  charring  and  l)urning  of  the  thick 
colours,  the  next  step  was  to  heat  the  pans  in  a  bath 
of  boiling  water;  afterwards  the  pans  were  made 
double  at  the  bottom  and  partly  on  the  sides,  and 
heated  by  steam  introduced  between  the  true  and 
false  bottom  and  sides.  The  stirring  of  the  colours 
was  done  by  operatives  using  wooden  spatulas  or 
sticks.  Several  apparatus  were  for  a  time  used  in 
boiling  colours,  mainly  consisting  of  boxes  containing 
two  hollow  metal  cylinders  on  axes  capable  of  turning 
round,  steam  was  admitted  into  one  or  both  of  the| 
cylinders,  which  being  put  in  motion  kept  the  colour 
in  agitation,  imd  boiled  it  without  fiu*ther  attention. 
This  process  was  not  capable  of  general  application  on 
account  of  the  waste  of  colour  and  cUflSculty  in  clean- 
ing, and  has  been  generally  abandoned.  The  modem 
English  colour  range  consists,  in  most  cases,  of  a 
number  of  douljle-cased  copper  pans  of  various  sizes, 
fixed  in  a  cast-ii'ou  fnune,  and  comiected  with  steam 
and  water  for  heating  and  cooling.  The  stirring  and 
mixing  of  the  colours  is  accomplished  by  mechanical 
agitators  driven  by  power.  The  agitators  generally 
in  use  consist  of  two  spade-shaped  brass  frames  pro- 
vided with  ribs,  which  by  a  sort  of  sun  and  planet 
motion  ai'c  made  to  revolve  in  the  pan  as  close  to  the 
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sides  and  bottom  as  can  be  safely  arranged.  Tlie 
principle  of  these  agitators  seems  to  have  been  derived 
from  mechanical  churns  in  which  they  were  in  use 
prior  to  tlicii-  application  in  colour  mixing.  The 
French  colour  pans  are  not  usually  set  in  a  frame,  but 
each  one  separate,  and  are  supported  on  pillars  nnd 
pivots  so  that  they  can  be  upset  to  be  emptied  and  for 
cleaning.  So  far  they  are  very  convenient,  but  they  d< 
not  wear  well  at  the  pivot  steamways,  which  soon  cease 
to  be  steam-tight  and  give  rise  to  great  discomfort  in 
working.  Some  English  colour  pans  are  provided 
with  a  plug  hole  at  the  bottom  to  facilitate  removal 
of  the  colour  and  washing  out,  and  this  is  a  very  use- 
ful addition  to  large  pans,  which  otherwise  take  much 
time  and  labour  to  empty  and  clean.  With  care  and 
attention  colours  can  be  very  well  thickened  and 
mixed  by  means  of  the  mechanical  agitators,  but  they 
require  some  assistance  from  hand,  as  at  the  com- 
mencement when  thickening  \n.t\i  flour  and  starch, 
and  from  time  to  time  a  stick  should  be  passed 
round  the  sides  of  the  pan  to  remove  the  thick  paste 
which  forms,  for  in  practice  the  agitators  cannot  be 
made  to  touch  or  even  to  go  very  close  to  the  sides  of 
the  pan,  and  however  closely  fitted  at  first,  the  pans, 
unless  made  of  very  thick  metal,  become  more  or  less 
distorted  in  shape,  and  the  action  of  the  agitators  more 
or  leas  defective.  For  gum  colours  and  for  mixing  and 
dissolving  drugs  in  paste  as  for  steam  colours,  or  for 
pigments,  the  introduction  of  these  agitators  has  been 
a  great  improvement,   not    that  they  perform   the 
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operation  better  thiin  hand  stirring,  but  because  they 
are  more  to  be  relied  upon. 

The  ordinar>'  make  of  colour  pan  is  not  calculated  to' 
work  with  a  higher  pressure  thau  1 0  or  1 5  lb.  of  steam 
to  the  square  inch.  Some  ranges  are  made  to  re&dst  a 
pressure  of  50  lb.  of  steam  to  the  inch,  and  these  hav< 
been  made  triple  cased,  the  space  between  the  outside 
and  the  middle  sheet  of  metal  being  filled  with  some 
non-conducting  mat^arial,  as  powdered  charcoal,  to  pre- 
vent loss  of  heat.  It  is  doubtful  whether  there  is  any 
advantage  in  this  expensive  system  of  construction, 
for  I  do  not  know  any  colours  which  cannot  be  well 
boiled  with  a  pressure  of  8  or  10  lb.  of  steam  in  pans 
holding  up  to  45  gallons  of  colour,  but  it  is  possible 
that  in  quantities  of  say  90  gallons  of  paste  colouraj 
there  may  be  a  great  advantage  in  using  a  higher] 
pressure,  and  consequently  a  higher  temperature  to 
cnsm-e  a  thorough  nnd  rapid  boiling  of  so  considerable 
a  mass;  for  it  may  be  observed  in  thick  colours  that 
if  the  steam  be  low  and  tho  agitators  moving  too 
slowly  the  colour  in  the  central  part  of  the  pan  does' 
not  get  well  boiled,  and  it  may  happen  that  from  this 
cause  a  very  inferior  colour  may  be  sent  to  the 
printer. 

To  avoid  waste  of  steam  it  is  advisable  to  have  all 
the  pans  connected  with  a  pipe  leading  to  a  stc^m 
trap;  provision  can  also  be  made  at  the  same  time  to 
collect  the  condensed  water,  which  from  this  source  ia 
very  pure,  and  may  be  put  to  profitable  use  either  in 
the  colour  shop  or  dychouse. 
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For  boiling  large  quantities  of  artificial  gum  in 
making  gum  water,  it  is  common  to  use  an  iron  vessel 
into  which  naked  steam  is  blown,  this  vessel  may  be 
provided  with  a  mechanical  agitator,  but  usually  the 
agitation  produced  by  the  steam  with  a  little  manual 
assistance  is  deemed  sufficient. 

Straining  of  Colours.- — Colours  are  strained  to  free 
them  from  lumps  of  impeifoctly  boiled  or  combined 
thickening  matter  or  other  impurities  which  would 
interfere  with  the  printing.  Probably  the  eai-liest 
method  of  sti'ainiug  was  by  paaaing  through  a  sieve, 
cither  of  hair  cloth  or  wire  clothj  and  thia  method, 
now  never  seen  on  an  English  print^v^orks,  is  still  per- 
haps the  most  generally  used  on  the  continent.  The 
sieve  is  supported  over  a  tul>,  and  an  operative  works 
the  colour  in  it  either  by  his  lumds  or  more  usually 
with  a  brush ;  it  is  veiy  slow  and  veiy  wasteful ;  the 
straining  is  perfectly  good  except  when  hairs  fii'om 
the  brush  pass  the  sieve.  The  method  long  in  use  in 
England  is  by  means  of  an  open,  strong  cotton  fabric 
called  straining  cloth ;  it  is  of  two  or  three  degrees  of 
fineness,  and  the  process  is  to  pour  the  colour  into  it, 
and,  unless  in  the  case  of  thin  gum  colom*s  which  run 
through,  to  gather  up  the  corners  of  the  cloth  in  the 
hands,  and  by  a  pressing  and  wringing  motion  force 
the  colour  through  the  interstices  of  the  cloth  into  the 
vessel  prepared  for  it.  Very  thick  colours  arc  difficult 
to  strain  by  this  process,  and  same  kinds  of  thickenings 
present  great  obstacles,  which  drive  the  operatives  to 
employ  leverages  until  the  resistance  of  the  cloth  is 
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overcome,  it  is  torn,  and  much  time  and  material 
lost. 

The  straining  machine  of  Dollfus-Mieg,  patented  in 
England  by  Kay,  9th  July,  1856,  consists  of  a  copper 
cylinder  placed  vertically  in  a  frame,  with  a  closely 
fitting  piston  working  in  it  by  rack  and  cylinder, 
driven  either  by  power  or  hand.  At  the  lower  end  of 
the  cylinder  is  a  moveable  brass  grid  to  support  copper 
wire  cloth  or  even  cotton  straining  cloth,  which,  by 
means  of  india-rubber  washers,  can  be  tightly  secured 
to  the  cylinder;  the  colour  to  be  strained  is  placed  in 
the  cylinder  and  the  piston  presses  it  through  the 
straining  material,  the  colour  being  received  into  a 
proper  vessel.  This  is  apparently  very  simple  and 
should  be  effective,  but  it  is  not  altogether  satisfactory; 
it  requires  much  power,  there  are  frequent  break- 
downs, and  its  fault  is  that  it  forces  through  the  copper 
gauze  some  impurities  which  should  be  left  above. 
With  starch  colours  made  from  a  good  sound  quality 
of  starch  this  machine  works  satisfactorily,  and  especi- 
ally if  the  wire  cloth  employed  be  woven  with  flattened 
wire.  For  flour  thickenings  it  certainly  forces  very 
thick  colours  through,  but  when  much  force  is  required 
the  resulting  strained  colour  is  not  good.  Straining 
by  raising  a  hollow  piston  covered  with  straining  cloth 
or  wire,  in  a  cylinder  supplied  with  colour,  and  driven 
by  atmospheric  pressure,  was  patented  4th  April, 
1875,  by  Rippon.  A  similar  idea,  but  the  piston 
driven  by  hydraulic  pressure,  is  employed  in  Ridge's 
patent,  and  favourably  reported  upon.     A  convenient 


apparatus  for  straining  by  cloth,  which  may  be  con- 
sidered an  inaprovement  on  the  use  of  the  tonga  and 
cross  stick,  is  employed;  a  couple  of  small  copper 
rollers  in  a  frame  hold  back  the  colour  in  the  straining 
cloth,  while  it  is  compressed  by  the  twisting  motion  of 
a  metal  rod  above. 

Many  attempts  have  been  made  to  strain  colours  by 
atmospheric  pressure;  the  only  advantage  of  using 
atmospheric  pressure  acting  by  means  of  a  vacuum  is 
that  the  colour  can  be  seen  and  handled  while  strain- 
ing, and  the  supply  kept  up  by  addition,  and  also  that 
the  pressure  can  never  exceed  a  cei-tain  known  quan- 
tity. All  the  scliemes  that  I  have  personal  knowledge 
of  have  been  failures,  but  from  reports  of  observers 
well  able  to  judge,  it  appears  that  the  apparatus 
devised  by  Rosenstiehl,  and  working  at  ThieiTy-Mieg's, 
at  Mulhousc,  and  other  places,  is  successful,  and  the 
following  account  of  it  is  abstmctcd  from  the  rcjjorts 
of  Glanzmaun  and  Witz,  to  be  found  in  the  Bulletin 
of  the  Industrial  Society  of  Rouen  for  1875.*  Tlie 
apparatus  consists  of  a  strong  vessel  of  cast-iron  con- 
taining the  vessel  to  receive  the  strained  colour,  the 
straining  cloth  or  wire  gauze  is  supported  upon  a 
circular  bniss  or  copper  grid  contained  in  a  double 
funnel-shaped  vessel,  and  fitting  air-tight  on  the  neck 
of  the  cast-ixon  vessel;  the  upper  part  of  the  funnel- 
shaped  vessel  receives  the  colour  to  be  strained,  while 
the  lower  part  guides  the  strained  colour   into   the 

*  This  apparatus  was  first  described  by  RosenstichJ,  in  the  Bulletin  of  tho 
Industrial  Society  of  Molhonse,  xliit.,  p.  430,  with  plates;  a  full  tnuulation 
is  to  be  foosd  in  the  Textile  Coloarist  for  January,  1876. 
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receiving  vessel  Rosenstiehl  obtained  his  vacuum  by 
means  of  a  pipe  connected  with  the  condenser  of  a 
steam  engine,  but  the  Rouennaise  colourists  prefer  to 
make  it  independently.  For  this  purpose  they  have 
a  riveted  wrought-iron  vessel  having  a  capacity  of 
about  130  gallons,  it  is  provided  with  four  taps 
placed  one  above  the  other,  the  first  furnishes  cold 
water  to  condense  the  steam,  the  second  gives  the 
steam,  the  third  communicates  with  the  cast-iron 
aspirator,  and  the  fourth  is  to  discharge  steam  and 
water.  The  fourth  tap  is  opened,  and  then  the 
second  until  steam  issues  from  the  fourth  tap;  the 
steam  tap  closed  and  the  discharge  tap  left  for  a 
moment  open  until  the  excess  of  steam  blows  out  and 
then  closed;  the  water  is  then  admitted  and  in  about 
twenty  or  thirty  seconds  a  rarefaction  amoimting  to 
as  much  as  700  millimetres  is  obtained.  The  colour 
being  upon  the  strainer,  the  third  tap  is  opened  full  in 
straining  thick  colours,  but  only  partially  for  thin 
colours,  so  as  to  allow  time  for  a  workman  to  keep  up 
the  supply  of  colour.  With  a  condenser  of  the  capacity 
given  above,  one  operation  will  strain  from  50  to  60 
gallons  of  thin  colour,  but  only  from  25  to  30  gallons 
of  thick  colour.  The  operations  can  be  rapidly  re- 
newed, so  that  25  gallons  of  paste  colour  can  be  strained 
every  five  or  six  minutes;  in  the  course  of  one  hour 
eight  or  ten  different  kinds  of  colour  coidd  be  strained 
to  the  total  amount  of  200  gallons.  The  expense  of 
sieving  cloths  or  wire  gauze  for  three  months'  work 
was  three  firancs. 
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Appai-atus  have  been  constructed  to  strain  colour 
by  centrifugal  force,  hut  they  will  only  strain  thin 
colour,  and  have  consequently  entii'cly  failed  for  print- 
ing requirements. 

Upon  Thickening  Colours.^TliickcniiigB  may  be 
said  to  be  employed  in  ualioo  printing  for  the  three 
purposes  of  giving  sufficient  viscosity  to  thin  Huids  to 
prevent  the  capillary  attraction  of  the  fibrous  mattei*s 
printed  upon  acting  laterally;  to  enable  the  printer  to 
place  a  greater  mass  of  colour  upon  the  puint  printed 
than  would  lie  possible  with  watery  liquids;  and, 
lastly,  to  fasten  the  colours  on  the  fibre.  The  quidity 
of  making  colours  permanently  adherent  to  the  fibre 
is  peculiar  to  only  a  few  thickening  matters  which 
form  a  distinct  class;  the  other  properties  are  common 
to  all  true  thickening  bodies. 

The  earliest  accounts  we  have  of  colour  mixinor  for 

o 

textiles  shew  that  the  use  of  thickenings  in  the  colour 
had  cither  not  suggested  itself  to  the  workers,  or  was 
not  found  to  answer  the  purpose  required.  In  the 
ancient  account  of  English  printing  given  at  p.  81, 
and  also  in  the  description  of  Indian  printing  as  prac- 
tised about  1740,  we  find  that  thin  and  Eatery  coloura 
were  employed,  and  that  the  cloth  to  be  printed  was 
prepared  with  gum  water  in  the  one  case  and  buffalo 
milk  in  the  other,  so  as  to  give  a  surface  which  would 
receive  the  marks  of  a  pencil  without  the  colour  run- 
ning beyond  the  limits  assigned  to  it  in  the  design. 
This  method  of  proceeding  was  almost  a  necessity 
when  colours  were  applied  by  a  brush  or  pencil,  for. 
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as  in  the  cose  of  writing  with  ink  upon  paper,  a  thick 
colour  would  not  flow  from  the  instrument,  and  there 
is  every  reason  to  suppose  that  the  ideas  of  applying 
size  to  paper  for  writing  upon,  and  of  preparing  tex-^ 
tiles  with  an  analogous  composition  for  printing  wat< 
colom-s  upon,  were  both  derived  from  and  suggested 
by  the  practice  of  painting  in  oil  upon  prepared 
vas,  which  was  of  course  well  imderstood  before  pap* 
was  discovered,  or  earlier  than  any  reliable  accounts 
have  of  caUco  printing.  When  blocks  came  to  be  us* 
in  printing  it  was  found  possible  to  use  thicker  colours 
with  advantage,  because  direct  pressure  could 
applied.  The  full  benefit  of  this  change  was  not 
immediately  felt,  for  there  is  evidence  that  the  earlier 
block  printing  on  textiles  was  similar  to  the  earlieij 
method  of  book  priuting  from  blocks,  in  both  ca 
the  blocks  being  funiished  with  colour,  the  surface 
be  printed  laid  on  them,  the  impression  bci 
obtained  by  rubbing  from  the  back.  With  engrave 
rollers  and  the  priuting  machine  still  thicker  colours 
can  be  used  than  with  blocks,  owing  to  the  greater 
pressure  which  can  be  brought  to  bear  upon  thi 
colour  when  in  contact  with  the  cloth,  so  that  the 
only  limits  to  the  thickness  of  a  colour,  when  it  is 
desired  to  use  a  very  tliick  colour,  are  those  prescribed 
by  the  ability  of  the  doctor  to  clean  the  plain  parts  of 
the  roller  and  the  fitness  of  the  engraving  to  hold  tlw 
colour  against  the  dragging-out  action  of  the  doctor] 
for  except  in  a  few  cases  where  colours  contain  mat- 
ters in  mechanical  suspension  as  pigments,  it  may 
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held  as  an  axiom  that  any  colour  that  can  bo  fur- 
nished and  cleaned  can  be  printed. 

It  is  convenient  to  divide  thickening  matters  into 
two  principal  classes,  those  which  are  simply  used 
to  give  thickness  to  liquids  to  enable  them  to  be 
used  in  printing  with  the  intention  of  afterwards 
washing  them  off,  and  those  which  not  only  give 
thickness,  but  by  subsequent  operations  become  per- 
manently fixed  upon  the  fabric.  To  the  former  class 
belong  tlxe  natural  and  artificial  gums  and  the  starchy 
bodies ;  to  the  latter  albumen,  lactarine,  drying  oils, 
and  some  others.  After  treating  of  the  principal 
thickening  matters  in  use  for  printing,  some  generali- 
ties upon  the  making  and  working  of  colours  will 
be  given. 

Natural  Oums. — These  gums,  of  which  gum  arable 
may  be  taken  as  the  tyi>e,  were  the  thickening  matters 
employed  by  the  older  printers  £i*om  time  immemorial; 
and  up  to  the  end  of  the  eighteenth  century  hardly 
any  others  were  in  use.  They  are  dried-up  exudations 
from  trees,  and  arc  received  by  the  colour  mixer  in 
•their  natural  state,  not  haviug  been  submitted  to  any 
maiiufiicturiug  operation.  There  are  several  varieties 
of  natural  gums,  but  those  which  can  be  employed  in 
calico  printing  are  only  distinguished  from  each  other 
by  their  greater  or  less  degree  of  freedom  from  foreign 
matters,  such  as  sand,  stones,  bark,  and  leaves  of  trees; 
the  better  qualities,  known  as  Arabic  or  Senegal  gum, 
are  usually  hand  picked,  and  consist  of  the  purest  and 
whitest  lumps  of  gum;  other  qualities,  known  as  East 
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India  gum,  gimi  Gedda,  Turkey  gum,  etc.,  are  usually 
cheaper,  and  contain  coloured  lumps  along  with  an 
indefinite  quantity  of  impurities  contracted  in  the 
gathering  and  ti-ansport  of  the  gum.  The  universal 
existence  of  sand  and  grit  in  unpicked  gum  makes  it 
nearly  impossible  to  use  it  as  a  thickening  in  any 
other  way  than  as  dissolved  previously  in  water;  and 
as  hot  gum  water  is  thin,  the  insoluble  impuriti* 
easily  settle  out  or  can  l)e  strained  out,  and  then  i1 
appeiU's  that  there  is  practically  no  difi'erence  in  the, 
gum  water,  whether  made  from  one  gxmi  or  another/ 
except  in  its  strength,  which  of  course  depends  upon 
the  amount  of  actual  gum  in  solution.  This  is  true 
only  of  the  solul>le  gums;  tliere  are  gummy  exudatioi 
very  similar  in  appearance  to  the  proper  gums,  but" 
which  are  not  truly  soluble  in  water,  they  absorb 
water  and  swell  up  when  mixed  with  it,  forming  pasty 
and  clotty  masses,  very  different  from  the  solution  ol 
a  good  gum.  By  themselves  they  could  not  be  used  in 
colour  mixing,  Imt  thoy  nre  often  mixed  "with  gums  of 
low  price,  and  form  solutions  of  a  glairy,  non-adhesive 
nature,  which  it  is  a  great  disadvantage  to  employ  for 
fine  printing  or  delicate  colours. 

According  to  Frdmy,  there  is  a  constant  amount  of 
salifiable  oxide  present  in  gum ;  in  arabine,  the  purified 
product  fiom  gum  arabic,  this  amounts  to  3  per 
cent.,  and  may  be  composed  of  potash,  lime,  or  m 
nesia.  These  bases  can  only  be  displaced  by 
action  of  strong  acids. 

Gum   water  is  made  by  simply  boiling  the  gum 
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with  water  and  straining;  from  6  to  12  lb.  of  giira 
per  gallon  of  water  may  be  used,  the  first  for 
thin,  the  second  for  very  thick  gum  water.  The  gum 
water  is  liable  to  become  acid,  and  even  to  shew  some 
evidences  of  fermentation  upon  keeping,  this  acid  is 
most  probably  tlie  acetic,  and  is  usually  nninjurious 
to  the  colours  or  mordants. 

There  is  no  chemical  test  for  the  qualities  of  a 
sample  of  gum,  it  must  be  tried  practically  against  a 
known  good  sample,  and  the  best  colours  to  try  it 
upon  arc  cochiiieul  pink  for  steam  colours,  and  the 
lightest  madder  pink  for  dyed  colours. 

The  natural  gums  are  principally  employed  for  the 
lighter  shades  of  steam  colours  and  for  catechu  browns 
in  dyeing ;  for  block  printing  they  can  be  employed 
for  all  except  the  darkest  kind  of  colours, 

Gum  Tragacanth.— This  is  a  natural  product,  but 
in  its  properties  more  neai'ly  allied  to  paste  than  to 
gum ;  1  part  of  it  will  give  a  thickness  sufHcient  to 
print  with  to  40  parts  of  water,  and  it  is  by  far  the 
most  powerful  thickening  agent  we  are  acquainted 
with.  When  of  a  good  quality  it  yields  a  very 
smooth  pasty  mass,  and  may  be  advantageously  cm- 
ployed  in  many  styles  of  printing.  It  is  deficient  in 
solidity,  does  not  answer  for  outlines,  penetrates  the 
cloth  very  ft'oely,  offers  very  little  obstruction  to  the 
combination  of  mordants  and  colours  T\nth  the  fibre ; 
washes  off  fairly,  and  from  the  very  small  amount 
of  stiffness  which  it  communicates  to  the  cloth, 
can  be  profitably  employed  in  styles  which  do  not 
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permit  of  washing  or  which  will  stand  only  alight 
washing. 

Artificial  Oums,  or  Chun  Substitntes. — K&  pre-' 
viously  stated,  the  natural  gums  only  were  employed 
as  thickeners  up  to  the  end  of  the  last  century. 
During  the  continental  war  the  imports  of  these  gums 
diminished,  and  prices  became  so  high  as  to  seriously 
affect  the  printers.  It  is  recorded*  that  in  the  year 
1800,  gum  arable,  such  as  was  used  by  the  printers, 
cost  £30  per  cwt.,  and  efforts  were  made  on  all  sides 
to  procure  some  efficient  substitute.  In  1788,  Blackie 
patented  the  mucilage  of  flax  seed  as  a  substitute ;  in 
1799,  Wilson  patented  an  animal  size  made  from 
scraps  of  felt  by  boiling  and  adding  strong  malt  wort 
and  sugar ;  this  was  expressly  for  calico  printers,  and 
said  to  be  better  than  gum.  In  the  transactions  of 
the  Society  of  Arts,t  there  are  accounts  of  experiments, 
then  deemed  hopeful,  for  obtaining  thickening  matters 
from  the  powder  of  white  lily  root,  of  squills,  and  of 
salep.  Powdered  root  of  blue  bells  (Hyctcinthris  nan 
scriptvs)  was  tried  in  Manchester  and  favourably 
reported  upon.  Mucilage  of  lichens  and  mosses  was 
tried  as  it  has  been  many  a  time  since,  but  no  good 
came  out  of  these  attempts. 

According  to  a  tradition  in  the  trade,  the  substitute 
made  by  roasting  starch  was  discovered  in  Dublin  at 
the  beginning  of  this  century,  and  applied  at  the 
printworks   then   existing  in   that  city.      It  is  said 

*Nicliolsoirs  Journal,  vii.,  p.  80 ;  ix.,  p.  232. 
+  Vol.  XX.,  p.  201 ;  Vol.  xxi.,  p.  277. 
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that  after  a  fire  in  a  starch  manufactxjry,  the  gummy- 
nature  of  the  mixture  foiTaed  by  the  half-burued  starch 
with  water  attracted  the  attention  of  a  man  named 
Smith,  whose  relatives  were  interested  in  calico  print- 
ing, and  that  he  completed  the  invention,  which 
waa  kept  secret.  Other  accounts  ai'e  given,  and 
the  discovery  is  also  claimed  for  Vauquelin  and 
Bouillon-Lagrauge,  and  in  Vincard  we  find  it  stated 
that  the  latter  in  the  Annalca  de  Chemie,  no  date 
given,  recommended  that  gum  should  be  made  from 
starch  on  account  of  the  high  price  of  natural  gums. 
This  was  certainly  not  later  than  1820,  the  date  of 
Vincard's  book.*  In  Thomson's  patent,  4th  February, 
1815,  there  is  an  incidental  mention  of  thickening 
with  British  gum,  one  of  the  names  by  which  roasted 
starch  waa  always  known  in  this  country.  Graham 
states  that  calcined  farina  was  introduced  at  Mayfield 
in  1833. 

British  Gum* — Tliis  is  whcaten  starch  ground  and 
i-oasted,  it  is  called  dark  British  when  roasted  to  a 
fidl  brown  shade,  and  light  British  when  less  roasted. 
The  dark  variet}'  thickens  at  about  6  lb.  per  gallon  of 
water,  and  is  a  very  useful  gum  for  dyed  styles,  its 
deep  colour  is  objectionable  for  other  styles.  The 
light  gum  is  generally  incompletely  roasted  and  may 
be  considered  a  mistui'c  of  unaltered  starch  with  fully 
toiTefied  starch.  Its  thickening  power  is  from  3  to  5 
lb.  per  gallon  of  water,  iind  it  is  somewhat  pasty  and 
liable  to  go  thick  by  standing  or  in  working.     It  is 

*L*Krt  da  Teiutarier-ColorUU,  etc.,  par  Anguste  Vincaid,  Puifl,  1930. 
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useful  for  steam  colours  which  will  stand  a  fair  amount 
of  washing,  and  for  adding  to  paste  thickenings  to 
give  them  tenacity  and  smoothness. 

Calcined  Farina. — This  is  potato  starch  roasted 
to  the  desired  shade.  GreneraJly  furnished  of  a  very 
dark  shade  on  account  of  the  greater  certainty  of  its 
remaining  fluid  when  dissolved ;  but  a  medium  shade 
is  to  be  preferred  if  the  roasting  is  carefully  done. 
Badly  prepared  calcined  farina  when  dissolved  becomes 
thick  and  pasty  upon  cooling,  and  sometimes  so  soUd 
as  to  bear  crumbling  in  the  hand.  Calcined  farina 
is  one  of  the  weakest  of  the  gum  substitutes,  requiring 
from  8  to  10  lb.  to  thicken  a  gallon  of  water,  it  is  in 
consequence  an  expensive  gum,  and  now  but  little 
used  except  for  resists  or  where  fine  engraving  is  to  be 
printed. 

Artificial  Gmns  by  Acid  Treatments. — Other 
amylaceous  matters  yield  gums  upon  roasting  which 
difler  but  little  from  these  two  varieties,  which  may 
serve  as  types  of  the  result  of  simply  heating  starch. 
The  discovery  of  Payen,  that  the  addition  of  very 
small  quantities  of  acids  to  starches  facilitated  their 
conversion  into  a  kind  of  gum,  has  given  rise  to  the 
manufacture  of  artificial  gimis  nearly  or  altogether 
colourless.  These  gums  called  in  the  trade  dextrine, 
soluble  gums,  or  delaine  gums,  are  employed  in  those 
cases  where  the  colour  of  a  common  roasted  gum 
would  be  objectionable,  as  in  woollen  or  delaine  print- 
ing, or  in  paper  staining  and  printing,  and  also  where 
it  is  desirable  to  have  a  gum  which  will  easily  wash 
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off  after  Bteamiug.  Payea's  raetboJ  of  making  tliis 
gum  consisted  in  mixing  the  starch  with  very  dilute 
nitric  acid,  dryiug  it  carefully,  and  then  heating  it  to 
the  necessaiy  temperature;  the  product  was  first  called 
dextrine.  The  writer  patented  a  process  by  which 
the  starch  was  acted  upon  by  acid  vapours  either 
before  or  during  the  process  of  exposing  to  heat.  Gum 
makers  either  follow  Payen's  process,  or  modify  it  by 
employing  other  acids  or  acid  salts,  either  by  the 
process  of  watciing,  or  by  mixing  in  fine  powder  and 
then  heating.  This  ej^ecies  of  artificijd  gum  is  one 
which  the  colour  mixer  must  look  upon  with  dLstnist  \ 
the  starch  Ls  lialjle  to  be  profoundly  modified  by  the 
acid  treatment,  giving  rise  to  imdefined  substances 
and  sugar,  which^  with  the  small  amount  of  acid 
usually  remaining  in  the  gum,  may  give  rise  to  very 
perplexing  rcHults  in  colours  made  with  it. 

The  soluble  gum  may  thicken  at  from  5  to  8  lb,  per 
gallon  of  water,  should  be  not  darker  than  a  similar 
solution  of  gum  Senegal,  and  shoidd  retain  its  fluidity 
for  several  days. 

Diaetase  Gmn.^ — ^This  gum  has  been  used  on  the 
continent,  but  I  tmi  not  aware  of  its  employment  iu 
England.  It  is  made  in  the  colour  shop,  and  one 
process  consists  in  taking  600  lbs.  of  potato  starch, 
300  gallons  water  at  120"  F.,  mixed  and  heated  to  140** 
F.,  or  untO  the  mass  becomes  pasty,  then  2  per  cent, 
of  very  white  malted  bai-loy  arc  added  and  some  mu- 
cilage of  linseed  to  give  tenacity.  The  temperature 
of  the  whole  is  raised  to  190''  F.,  and  maintained  at 
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that  temperature  until  it  is  quite  liquid  and  is  no 
longer  coloured  Muc  by  iodine.  To  prevent  fermen 
tation  some  alum,  pyroligneous  acid,  or  carliolic  acid 
is  added,  and  the  resultLiig  fluid,  which  marks  about 
17"  Tw.,  is  either  concentrated  or  employed  directly. 
Another  process  consists  in  preparing  a  decoction  of  j 
malt  and  using  it  instead  of  water  for  boiling  up 
starch,  which  may  be  taken  at  the  rate  of  4  lbs.  per 
gallon  for  the  production  of  a  paste  wdth  gummy  pro- 
perties very  suitable  for  some  styles. 

Mixed  Gums. — These  are  trade  mixtures  of  two 
or  more  of  the  above-named  gums  with  flour  or 
some  variety  of  starch;  they  have  no  determinate 
composition  or  name,  and  do  not  call  for  further 
notice. 

Paste  Thickenings. — Wheaten  starch  and  finely 
dressed  wheaten  flour  are  extensively  used  for  thicken- 
ing colours.  Starch,  when  of  good  quaUty  is  a  perfectly 
reliable  thickening  for  nearly  all  kind^  of  colours. 
Thickening  sufliciently  well  at  from  I  :f  to  1^  lb.  per 
gallon  of  water  it  gives  an  essentially  wateiy  colour, 
and  next  to  tragacanth  opposes  the  least  resistance  of 
all  thickenings  to  the  reaction  of  the  colouring  chemi- 
cals and  their  contact  with  the  cloth;  the  penetration 
of  the  colour  ia  dccj),  and  unless  there  be  a  consider- 
able portion  of  soluble  salts  in  the  composition  of  the 
colour,  the  washing-ofi*  is  diflicult  on  account  of  the 
tenacious  adherence  of  the  starch  to  the  fibre^  hence 
stai'ch  is  mostly  employed  for  dyed  styles  and  for 
etcam  colours,  such  as  royal  blue,   which  contain  a 
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large  quantity  of  saline  matter,  or  which  will  bear  a 
pretty  severe  washing  after  fixing. 

"WTieaten  flour  is  nearly  restricted  to  tliickening  for 
dyed  stylea  which  rerjuire  the  dunging  or  cleansing 
treatment.     It  can  only  be  advant^ngeously  used  for 
tolerably  simple  mordants,  such  as  red  liquor  or  iron 
liquor,  on  account  of  the  action  of  many  chemicals 
upon  the  nitrogenous  constituents  of  the  flour  render- 
ing the  gluten  insoluble  and  cm'dy,  or  fixing  it  upon 
the  fibre  of  the  cloth  in  a  manner  which  resists  all 
possible  washing  treatments  to  remove  it.     Its  thicken- 
ing power  is  somewhat  less  than  that  of  starch,  but 
the  general  physical  properties  of  the  thickening  are 
the  same ;  it  is  more  tenacious  and  less  watery  than 
starch;  can  be  made  very  thick,  so  as  not  to  penetrate 
the  cloth  too  deeply ;  and  can  print  very  fine  engraving, 
cither  outlines   or   covers.       Very   much    of    course 
depends  upon  the  quality  of  the  flour.     If  the  flour  bo 
80  injured  as  not  to  jneld  coherent  gluten  upon  knead- 
ing it  will  not  thicken  well;  flours  which  are  very  rich 
in  gluten  cannot  be  profitably  used  as  tliickeners,  the 
paste  is  too  tenacious,  and  either  smears  tlie  roller  or 
is  dragged  out  of  the  engraving  by  the  doctor. 

Other  starchy  matters  are  in  use  under  the  trade 
names  of  gum-starch,  madder  thickening,  prepared 
flour,  &c.  Some  of  them  include  sago  flour  or  starch, 
the  starch  of  Indian  com,  and  other  varieties  of  amy- 
laceous bodies,  they  arc  not  of  regidar  composition 
and  do  not  call  for  detailed  notice. 
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The  above  include  all  the  types  of  thickening  matters 
of  the  first  class  at  present  in  use.  They  are  all  solu- 
ble in  water,  and  are  consequently  more  or  less  com- 
pletely removed  from  the  printed  cloth  when  it  comes 
into  contact  with  water.  In  a  few  cases  of  very  low 
class  printing  this  class  of  thickening  is  used  to  apply 
pigment  colours,  such  as  Guignet's  green,  but  such 
colours  so  applied  cannot  withstand  the  action  of 
water,  and  should  only  be  used  with  some  of  the 
thickenings  of  the  other  class  which  are  either  insolu- 
ble in  water  from  the  beginning,  or  become  so  by  some 
treatment  after  their  application  to  the  cloth.  The 
following  are  the  chief  thickenings  of  the  second  class. 

Egg  Albumen. — According  to  Dollfus-Ausset,  egg 
albumen  was  first  employed  in  Alsace  to  fi^  pigment 
colours  by  printing  in  the  year  1845.  The  use  of 
albumen  in  the  state  of  white  of  egg  along  with  pig- 
ments and  paints  is  most  ancient,  but  it  was  only 
employed  as  a  simple  vehicle  or  varnish,  like  gum  or 
oil,  without  as  far  as  can  be  ascertained  any  idea  of 
making  it  insoluble  by  coagulation.  Leuchs  (1829) 
mentions  the  use  of  albumen  in  connection  with  calico 
printing  at  an  earlier  date,  but  it  is  not  clear  that  it 
was  used  as  at  present,  and  there  is  evidence  that 
white  of  egg  was  used  for  fixing  lamp  black  in  dyeing 
single-coloured  grounds  by  Gonin,  of  Rouen,  in  the 
year  1820,  and  was  soon  afterwards  used  by  Broquette 
and  Blondin,  near  Paris,  for  fixing  natural  ultramarine 
blue.*^      The   fluid    white   of  egg   which    was    first 

•SchUtzenberger,  i.,  p.  122,  and  Bull,  de  la  Soc.  Ind.  de  Rouen,  iii.,  p.  187, 
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employed,  directly  obtained  from  eggs  upon  tlie  print- 
works, was  soon  replaced  by  dried  albiinicu,  in  wLicli 
form  it  is  now  universally  employed.  The  solution  is 
made  in  water  slightly  warmed,  and  most  readily  by 
adding  the  albumen  gradually  to  the  water  instead  of 
the  contrary  way.  From  4  to  5  lb.  is  sufficient  for  a 
gallon  of  water.  For  economic  reasons  the  albumen 
water  is  usually  mixed  with  gum  Senegal  water  or 
tragacanth  jelly;  with  not  more  than  a  third  or  fourth 
part  the  fastness  of  the  colours  is  not  conspicuously 
impaired  by  addition  of  gum  water,  beyond  that 
quantity  the  colours  arc  not  fast.  For  pigments 
printed  with  alizarinCj  or  other  colours  that  require 
soaping,  the  idbumen  water  should  be  undiluted. 

Blood  Albumen. — It  has  been  long  known  that 
the  serum  of  blood  was  a  solution  of  albumen, 
Pillans,  29th  December,  1854,  patented  a  method  of 
extracting  the  albumen  from  blood  and  applj-ing  it  as 
a  substitute  for  egg  albumen.  His  process  was 
simply  to  divide  the  clot  of  blood  by  knife  blades 
and  allow  the  serum  to  flow  away,  which  was  after- 
wards evaporated  in  warm  rooms  until  it  was  diy,*^ 
I  remember  the  first  supplies  of  blood  albumen ;  they 
were  of  a  dark  bro\^Ti  colour,  damp,  and  of  a  very 
offensive  smell,  and  as  ultramarine  blue  was  at  that 
time  nearly  the  only  pigment  colour  in  use,  it  had  no 
chance  of  displacing  the  egg  albumen.  Improvements 
were  made  upon  its  manufacture,  and,  upon  the 
expiration  of  the  patent  in  1869,  it  was  supplied  by 

•Clem.  Gai.,  xiv.,  390,     Polytiicii.  Jour,  cxl.,  p.  2D8, 
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many  makers  nearly  as  colourless  as  egg  albumen,  and 
for  some  purposes  preferable  to  it.  Some  calico 
printers  have  themselves  imdertaken  the  extraction  of 
the  albumen  from  blood,  following  mainly  the  direc- 
tions given  by  the  Chemical  Committee  of  the  Indus- 
trial Society  of  Mulhouse,*  The  process  consists  in 
collecting  the  blood  from  the  animal  direct  into  zinc 
trays  capable  of  holding  a  couple  of  gallons  each, 
letting  it  become  solid  with  as  little  agitation  as 
possible,  and  then  removing  to  a  suitable  place.  The 
clot  is  then  divided  into  squares  by  a  knife  and  the 
serum  commences  to  exude  spontaneously;  it  is  col- 
lected by  proper  means  and  evaporated  to  dryness  by 
a  gentle  heat.  The  great  difficulty  in  obtaining  blood 
albumen  of  a  good  colour  is  owing  to  the  propensity 
of  the  red  corpuscles  of  the  blood  to  burst  and  mix 
with  the  serum,  from  which  there  is  no  good  process 
of  afterwards  separating  them.  This  inconvenience  is 
only  to  be  avoided  by  leaving  the  clot  to  coagulate 
very  quietly  without  agitation,  to  cut  it  without  tear- 
ing, and  allow  it  to  drain  very  gently.  If  the  clotted 
blood  has  to  be  carried  far  it  gets  shaken,  and  it  is 
nearly  impossible  to  obtain  a  fair  yield  of  good  coloured 
albumen.  It  is  probable  that  the  manufacture  of 
blood  albumen  can  only  be  perfectly  carried  out  on 
the  present  system  in  premises  situated  in  the 
immediate  neighbourhood  of  large  or  pubhc  slaughter- 
ing houses.  From  the  experiments  in  Mulhouse  it 
was  ascertained  that  10  litres  of  serum  give  1  kilo- 

*  Bulletin  of  this  Soclet}%  vol.  xxxix.,  p.  214. 
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gramme  of  dry  albumen,  and  it  requires  the  blood  of 
two  and  a  half  beaats  to  furnish  that  quautit)\  The 
blood  of  sheep  gives  better  albumen  than  that  of  the 
ox.  The  blood  of  ten  sheep  or  seventeen  calves  give 
1  kilogramme  (2:^  lb.)  of  dry  albumen.  The  seinim  of 
sheep's  blood  is  as  rich  in  albumen  as  that  of  ox  blood, 
but  the  serum  from  calves'  blood  is  poorer.  The 
greater  portion  of  the  albumen  in  the  blood  cannot  be 
extracted;  1^000  parts  of  blood  can  only  be  made  to 
yield  25  parts  of  dry  albumen,  while  it  can  be  shewn 
by  analysis  that  there  are  67  parts  contained  in  it. 

Blood  albumen  is  somewhat  stronger  than  egg  albu- 
men as  a  thickening  agent,  and  gives  a  denser  and 
more  gum-like  solution.  It  can  be  employed  for  all 
purposes  in  which  egg  albumen  is  used,  excepting 
where  the  colours  are  very  delicate,  as  in  light  ultra- 
marine blues  or  aniline  colours;  in  these  cases  the 
darker  colour  of  the  blood  albumen  injiu'es  the  shades. 
For  pigment  styles  requiring  soaping,  egg  albumen  is  to 
be  preferred,  for  in  my  experience  of  many  makes  of 
blood  albumen  I  have  always  found  it  to  give  inferior 
and  less  reliable  results  with  these  styles;  the  colours, 
such  as  ultramarine  and  orange,  lose  their  brilliancy 
in  the  soaping,  and  it  seems  that  this  albumen  takes 
colour  from  the  dirty  soap  liquor  more  readily,  or 
holds  it  more  tenaciously  than  does  egg  albumen. 

Testing  of  Albumen, — Both  blood  imd  egg  albu- 
men are  variable  in  quality,  some  specimens  of  egg 
albimicn  that  seem  externally  to  be  of  the  best  quality 
ai'c  found  to  be  nearly  insoluble  in  water.     When 
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there  is  a  sufficient  quantity  of  albumen  the  colour 
mixer  will  test   it  practically   by  disaolvnng  it  an< 
printing  with  it  in  the  usu^il  way,  but  when  smj 
samples  only  are  available  some  of  the  follownng  pro-] 
cesses  may  be  found  useful.     A  weighed  portion  majl 
be  dissolved  in  wnter  acidulated  with  acetic  acid,  and 
the  insoluble  portion  determined;  for  soluble  matters 
which  are  not  albumen  another  portion  is  dissolved 
and  coagulated  by  heat  in  a  neutral  or  alkaline  solu- 
tion.    Cordillot  reports  that  this  method  is  good  if 
there  is  no  caseine  present,   but  not  very  practical 
CordHlot  also  notes  that  the  idea  that  tlie  frothing  of 
albumen  colours,  when  working  in  the  machine,  being 
due  to  insoluble  albumen,  is  not  correct,  and  also  thai 
albumen  far  advanced  in  decomposition  is  not  spoiledJ 
but  that  the   cellular  tissue  is  transformed   into  a] 
soluble   and   non-coagulablc   substance.       He   nevei 
found  more  than  37  per  cent,  of  insoluble  matter  in 
albumen.     I  have  found  considerably  more  than  this 
quantity  in  commercial  albumen  of  bad  manufacture* 
Wagner  states  that  insoluble  albumen  can  be  dissolved] 
by  digesting  it  with  water,  a  little  acid,  and  pieces  oi 
calfs   stomach.      Brandt  reports   upon   this   procei 
that  the  albumen  is  changed  by  it,  and  does  not  givcj 
fast  colours.'^ 

Monnier  proposed  a  quantitative  test,  based  upon 
the  addition  of  sulphate  of  copper  and  alkali  toj 
solution  of  the  albumen,  a  soluble   combination  oi 


•See  BiiU.  de  USoo.  Ind.  de  Haifa.,  xxxii.,  p.  WO;  aautui.,  p.  37;  xlvi, 
p.  121.     TexlUe  Colonrist.  May,  ISre. 
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definite  composition  is  said  to  be  produced,  and  by 
ascci'taining  the  amount  of  copper  dissolved,  the 
amount  of  true  albumen  can  be  calculated.  Schneider 
reports  upon  this  process  that  although  it  is  ingenious 
it  cannot  be  said  to  supply  the  wants  felt.  There  is 
a  coagulable  and  a  non-coagulable  albumen.  The 
colour  of  the  coppcr-potash-alburaen  solution  might 
serve  for  a  comparative  valuation  when  received  in  a 
colorometer,* 

Ziegler's  process  consists  in  taking  20  grammes  of 
the  albumen  dissolved  in  a  deci-litre  of  water,  filtering 
through  silk,  and  leaving  the  solution  at  rest  until 
all  insoluble  matters  have  deposited.  Then  1 0  cubic 
centimetres  are  drawn  ofi*  by  a  pipette,  and  allowed 
to  fall  drop  by  drop  into  a  boiling  solution  of  alum, 
containing  20  per  cent,  of  alum.  The  whole  is  then 
placed  in  a  graduated  vessel,  and  the  volume  of  the 
precipitate  noted;  afterwards  it  is  thrown  upon  a  filter, 
well  washed,  dried,  and  weighed.  Tliis  method  is  said 
to  be  good  on  the  whole ;  the  volume  of  the  coagulum 
differs  for  different  albumens,  but  the  weight  of  the 
albumen  seems  a  trustworthy  test  of  the  quality  of 
the  albumen.  Experiments  made  with  albumen  pur- 
posely mixed  with  gum  or  dextrine  shewed  the  true 
amount  of  albumen  presentt 

Lactarine  and  Caseine. — The  next  substance  to 
albumen  for  pigment  colours,  both  chronologically  and 
practically,   is   lactarine   or  milk -curd,  patented   by 

*  Bull,  do  la  Soc.  Lid,  de  l[ulh.,  xxxIt.,  p.  244. 
t  Bull,  de  k  Six.  luO,  de  Mulh.,  ili.»  p.  269. 
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Pattison,  2nd  November,  1848;  this  substance  is  often 
called  caseine.  It  is  insoluble  in  water,  but  soluble  in 
ammonia,  in  which  it  is  dissolved  for  practical  appli- 
cation; it  forms  a  smooth,  tenacious,  opaque  paste, 
somewhat  difficult  to  clean  on  the  roller,  and  giving  a 
very  variable  degi'ee  of  fixity  to  the  pigments  printed 
with  it.  The  lactarine  colours  are  difficult  to  manage, 
and  very  peq)lexing  in  their  behavnour;  the  liability 
of  the  colour  to  become  curdy  by  keeping  is  the 
greatest  objection,  it  is  never  safe  to  have  more 
dissolved  than  can  be  used  in  one  day.  Heat  appeara 
to  be  active  in  causing  its  decomposition,  and  if  the 
colours  can  be  kept  cool  they  can  be  pre3er\'cd  for 
some  time.  Lactarine,  under  the  most  favournblo 
conditions,  does  not  fasten  real  pigment  colours  nearly 
so  well  as  albumen;  for  the  fugitive  aniline  colours  it 
can  be  more  successfully  used. 

In  a  lengthy  paper  read  to  the  Midhouse  Society 
by  M.  Ernest  Schlumberger,  28th  June,  1871,  upon 
gluten  and  lactarine,  there  is  given  another  method 
for  employing  lactarine  for  fixing  pigment  coloura. 
1  kilogramme  of  lactarine,  75  grammes  calcined  mag- 
nesia, and  4  litres  water  are  tnkcn,  the  lactarine  and 
magnesia  are  separately  mixed  with  portions  of  the 
water  and  then  mixed  together.  In  the  courae  of  a 
few  hours  the  mixture  forms  a  thick  paste,  which  ia^— 
not  however  to  be  considered  as  a  true  solution.  Threel^| 
hundred  grammes  of  crystals  of  hydrate  of  baryta  arc 
dissolved  in  3  litres  of  waim  water,  and  added  to  the 
lactarine  mixture,  this  produces  a  homogenous  gummy 
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masa,  containing  125  grammes  lactarine  per  litre;  the 
pigments  are  then  incorporated.  It  ia  said  that  the 
result  is  distinctly  better  than  with  tlic  ordinary 
ammonia  treatment;  but  this  vehicle  presents  many 
inconveniences  when  compared  with  albumen. 

Viirioua  other  vehicles  for  pigments  have  been  pro- 
posed ;  they  are  of  very  httle  practical  importance, 
and  sufficient  mention  of  them  will  be  found  in  the 
following  condensed  account  of  some  patents  for  pre- 
paring and  employing  thickening  matters. 

In  a  patent  to  Hughes,  from  Dreyfus,  20th  May, 
1869,  it  is  stated  that  if  cloth  be  prepared  with 
acetate  or  hyposul]ihitc  of  lime  previously  to  using 
it  for  lactarine  colours,  they  will  be  much  faster 
than  ^vithout  preparation.  In  Dennes*  patent,  3rd 
May,  1872,  lactarine  dissolved  in  ammonia  and  mixed 
with  glycerine  is  directed  to  be  used,  and  after  steam- 
ing to  be  soaked  in  alum  or  acetic  acid.  The 
mordanting  properties  of  albumen  and  lactarine  arc 
considered  fuither  on. 

Gluten, — Several  inventors  have  endeavoured  to 
make  use  of  gluten.  The  author's  note  book  of  1850, 
has  specimens  of  ultramarine  fixed  by  solutions  of 
gluten  in  alkali,  but  it  was  impossible  to  make  any 
good  or  regular  colour  from  it.  Crum  had  two  patents, 
23rd  May,  1859,  and  28th  May,  I85£>,  for  employing 
gluten  05  a  vehicle  for  pigments,  and  as  a  substitute 
for  albumen  in  fixing  andine  colours.  The  novelty  in 
the  latter  was  in  permitting  tlie  gluten  to  enter  into 
incipient  puti-efaction,  by  which  it  became  semi-fluid 
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and  mixable  with  water.  Ernest  Schlumberger  has 
shewn  that  this  change  is  due  to  the  formation  of  an 
acid  body  in  the  gluten  (probably  lactic  acid),  firom 
the  fermentation  of  unremoved  starch.  A  patent  for 
the  use  of  gluten  extracted  from  cereal  grains  is  in  the 
name  of  Brooman,  17th  January,  1860 ;  and  in  the 
same  name  communicated  by  Bodard,  18th  July,  1860, 
a  process  in  which  it  is  directed  to  leave  the  gluten 
exposed  to  the  air  until  it  is  rendered  plastic,  then 
dry  it  and  dissolve  it  for  use  in  sucrate  of  lime.  For 
nearly  the  same  treatment  there  is  a  patent  to  Hanon, 
11th  October,  1860,  in  which  it  is  said  the  gluten  in 
solution  in  acetic  acid  is  used  for  fixing  all  pigment 
colours  excepting  ultramarine  blue.  Another  patent 
to  Brooman,  from  Kestner,  3rd  October,  1864,  is  for 
allowing  the  gluten  to  ferment  to  a  certain  degree, 
and  then  neutralise  with  carbonate  of  soda  and  dissolve 
in  ammonia ;  before  drying  it  is  to  be  mixed  with 
some  substance  soluble  in  water,  as  egg  albumen  or 
gum  arabic.  Thorn  and  Rosenstiehl  experimented 
with  gluten  dissolved  by  alkalies  as  a  substitute  for 
albumen,  but  found  it  very  inferior.*  M.  Rott,  of 
Thann,  patented  a  method  of  treating  gluten  for  print- 
ing purposes;  it  was  macerated  in  weak  acids  until 
dissolved,  then  boiled  and  the  coagulum  separated, 
the  fluid  part  filtered  and  precipitated  by  an  alkali,  by 
which  means  a  product  soluble  in  alkalies  was  obtain- 
ed.t      It  is  probably  this  material  which  Cordillot 

•  Bull,  de  Mulh.,  xixvl,  p.  433. 
t  Technologiste,  xxi.,  p.  689, 
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